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Introducing The Trnck 
That's Turned The Truck 
Industry Inside Out. 

If the new Chevy S-Series looks unlike anything else you've ever seen, it should. 
It was designed that way. Fact is, we started on the inside first, then worked our way 
out. And everything we did was built around the driver and passenger. Open the door to 






a new S-Series Pickup and you'll quickly notice what a difference our unique inside 



I out design has made. See all that 



extra "stuff" around you? 

^ /Si 

That's called room. 



Jin- 



And because there's Si - 



more of it throughout the 




cab, the seats travel farther back 
and recline farther back to maximize ( ■ n , 5 ; ) 
leg room and comfort. Also, the (^ 0 ' ) f't\ 
seat^ feature a shape that fits a wide range of bottoms, with lumbar support to 
help the lower back and hips. For the driver, the instrument panel was designed to 
be easy to read. It's backlit to improve its visibility on the darkest of nights. 



For a free product brochure call 1-800-950-2438. 

The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1993 CM Corp. All Rights Reserved. Buckle up, America! 
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Dear Friends of Popular Mechanics: 

During this holiday season, I would like to once again welcome and thank all of 
our advertisers who joined the PM family tree during 1993. 



Actron 
Gages 
•Beltronics 
•Black & Decker 
/Home Improvement Days 
•Brown Forman/Gentleman Jack 
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•Cincinnati Microwave Phone* Coleman 'DAI^* Discovery Channel 
•Durango Boot •Firearms Safety Products •First Brands/Flat Tire Repair/ 
Prestone/STI^ Gas Treatment •Ford-Club Wagon/Motorsports/Light Truck/F Series/ 
Ranger •Faberge/Bait* Gillette/Right Guard -Generac^ General Motors-Buick Regal/Chevrolet 
Blazer/Lumina Sedan/Corporate Credit Card/Olclsmobile/ 
Eighty Eight LSS/Pontiac Firebird 
• Homelite • K W Pr (xkicLs • Kelly T ire • 
Marion Merrell DowVCardizem^ Merck/Proscar 
•Fruit of the Loom/Munsingwear/Underwear^ National Radios Nike 
•Nissan Altima^Nomix^ Peerless Faucet •Pennzoil/Gumout* Philip Morris/Basic 
•Polaris •Radiator Specialty^Skil^ Snapper* Sunbeam GrilNStanley Proto^Sairm Ruger & 
Company* Upjohn/Rogaine* U.S. Air Force* Visa USA* Wagner Spray* William Zinsser 
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It has been a most successful year for Popular Mechanics and we are most 
appreciative to everyone who has contributed and wish eveiyone a happy holiday 
and a healthy new year with continued success throughout 1994. 



Sincerely. 



Bob Dillingham 

Vice President <S: Publisher 
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The controls have been made easy to reach, easy to operate and easy 
to find so you can keep your eyes on the road where they belong. But 
for all the changes we've made to the inside, we thought it would be 
an equally good idea to keep the outside from getting in. And that's 



why the new Chevy S- Series has been designed in a way so you'll hear less of the 
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outside when you're inside. For starters, we've added more 



sound-deadening insulation to all 



interior trim panels. Then, sound absorbers were added 
throughout the dash. Finally, foam sealing plugs have been 



strategically placed throughout the vehicle to keep 



things quiet inside. Of course there aren't 
enough words in the English language 




that can prove the worth of 



the new Chevy S-Series 



that a test drive 



couldn't accom 



plish. So come on in 



and see why everything else is history.^"" You won't be disappointed. 




The New 
Chevy S-Series 
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Announciny several new 
closeness improvements from " 






A precision groove improves our 
heads and channels your beard closer 



To improve the "Lift and Cutm 
system so it can shave closer 



Enough technology Note our 
other closeness improvement. 




Norelco did it again. We took 
our close shave and made it even 
closer WeVe added a precision 
groove to our floating heads. 



A groove that channels your 
beard, so our "Lift and Cut" system 
shaves closer than ever So much 
closet; she might want to get closer. 



The New CjNcxeicot Razors. Our Closest Shave. Ever. 

019S3 Noralco Consuniar Products Company. A DMaion o4 Noilh American PhMps Corpoiatian, Stamford. CT 06904. 
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EDITOR'S 
NOTES 




• December 17, 1903, dawned chilly and overcast on the Outer Banks of 
North Carolina. The wind swirled in from the ocean and out over the sound. 
But the weather didn't faze Orville and Wilbur. On this day 90 years ago, the 
Wright brothers were going to change the world. They did, and it did. Now as 
you look back to that first powered flight, it seems incredible that it was a 

mere 90 years ago. Since then, look at 
what has happened: Commercial 
transports. Jets. Jumbo jets. Stealth 
fighters. Aircraft carriers. The Con- 
corde. The Space Shuttle. Rockets to 
the Moon. It's all quite unbelievable, 
and it has all happened just since that 
day in Kitty Hawk when two bicycle 
mechanics tried out their newfangled 
flying machine. In our cover story this 
month, beginning on page 25, contrib- 
utor Michael Patrick chronicles the 
defining moments in aviation history, 
the ones that also changed the world 
forever. . . . This month, you'll find 
the second report on all the new cars 
i_ for 1994. In October, we reported on 
iW^^^^^^^^^^^Ka^^^^^^—J the domestic new cars from Motown. 
Orville and \nibur Wright 1903. This month, we do the imports, and 

an interesting crop it is. It's generally agreed that the quality of American- 
built cars is now the equal of anything in the world. So the import-car manu- 
facturers have lost that advantage. To remain competitive, they've had to 
build cars that are better than good and, judging by our article on the '94 
crop, starting on page 50, they're up to the task. Look for more breaking 
news on new models in our New 
Cars column which appears in every 
issue. . . . Electronics Editor Frank 
Vizard seems to spend as much time 
in the air as he does at his desk. 
Last month, he flew to both Berlin, 
Germany, and Tokyo, Japan, in hot 
pursuit of information about the 
latest in consumer electronics. His 
reports appear in this and upcoming 
issues, although Vizard himself is 
now home recovering from jet lag. 
. . . The Best New Tools For '94. Electronics Editor Frank vizard in Beriln. 
That's how our Home Improvement editors describe the hand and power 
tools they write about beginning on page 83. They've been to all the hardware 
shows, attended all the tool company press previews and digested tons of 
paper issued by the tool companies to come up with their selections. You'll 
want to check out the choices of Steve Willson and company. Till next time. 





/ j Joe Oldham 
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Your symptoms are bothering you, but 
you're still waiting to see ^our doctor about 
your enlarged prostate. Maybe it's time to stop waiting. 

Ask your doctor about 
the prescription medicine PROSCAR*. 

(FINASTERTOE) 




Finally, a medicine 
for the treatment 
of symptomatic benign 
prostate enlargement 

You can't make it till halftime any- 
more without having to go to the 
bathroom. You're getting up several 
times a night to urinate. It's begin- 
ning to bother you, but up to now, 
you've lived with it. The question is, 
should you? 

Until recently, there wasn't a 
medicine that could help the condition 
known as symptomatic benign 
prostate enlargement or BPH. But 
now there is PROSCAR, the first oral 
prescription medicine that can actual- 
ly shrink an enlarged prostate. 

However, it is important to know the 
following: PROSCAR doesn't work for 
everyone. Even though the prostate 
shrinks, you may not see an improve- 
ment in urinary flow or symptoms. 
And you may need to take PROSCAR for 
6 months or more to see whether it 
helps you. 

How PROSCAR can shrink an 
enlarged prostate 

As a man ages, a key hormone can 
help cause the prostate to grow. 




The prostate surrounds part of the urethra, the tube thai 
carries urine from the bladder. As the prostate enlarges, it 
can squeeze the urethra and cause urinary problems. 
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PROSCAR actually blocks the produc- 
tion of this hormone, so it helps 
shrink the prostate to a smaller size 
in many men. As a result, some men 
treated with PROSCAR experience an 
increased urinary flow and an 
improvement in urinary sjonptoms. 

Why you should see your 
doctor soon 

The problem will probably not get 
better by itself. In many cases, the 
prostate continues to enlarge and 
the sjonptoms may get worse. So if 
your urinary symptoms are bother- 
ing you, consult your family doctor 
or a urologist and find out if 
PROSCAR is an appropriate treat- 
ment for you. It is also important to 
have regular checkups. While 
benign prostate enlargement is not 
cancer and does not lead to cancer, 



the two conditions can exist at the 
same time. 

Remember, only a doctor can evalu- 
ate your symptoms and their possi- 
ble causes. So don't wait any longer. 
You may find out that your enlarged 
prostate can be made into a smaller 
problem. 

For a free, informative booklet, 
"Eveiy man should know about 
his prostate," call 1-800-635-4452 
today. 



TABLETS 

(FINASTERIDE) 



Please see patient information on the a^acent page. 
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PATIENT INFORMATION ABOUT 

PROSCAR* (Prahs-car) 

Generic name: finasteride (fin-AS-tur-eyed) 

PROSCAR is for the treatment of 
^^mptomatic benign prostatic hyperpla- 
sia and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical condition called benign 
prostatic hyperplasia or BPH. This occurs 
only in men. 

Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start takmg PROSCAR. Also, 
read the leeiflet each time you renew your 
prescription, just in case anything has 
changed. Remember, this leaflet does not 
take the place of careful discussions with 
your doctor. You and your doctor should 
discuss PROSCAR when you start taking 
your medication and at regular checkups. 

What is BPH? 

BPH is an enlargement of the prostate 
^and. After age 50, most men develop 
enlarged prostates. The prostate is located 
below the bladder. As the prostate enlarges, 
it may slowly restrict the flow of urine. 
This can lead to symptoms such as: 

•a weak or interrupted urinary stream 

• a feeling that you cannot empty your 
bladder completely 

•a feeling of delay or hesitation when you 
start to urinate 

•a need to urinate often, especially at night 
•a feeling that you must urinate right away. 

Treatment options for BPH 

There are three main treatment options 
for BPH: 

•Program of monitoring or "Watchful 
Waiting". If a man has an enlarged 
prostate gland and no symptoms or if his 
83Tnptoms do not bother him, he and his 
doctor may decide on a program of monitor- 
ing which would include regular checkups, 
instead of medication or surgery. 
•Medication. Your doctor may prescribe 
PROSCAR for BPH. See "What PROSCAR 
does" below. 

•Surgeiy. Some patients may need 
surgery. Your doctor can describe several 
different surgical procedures for BPH. 
Which procedure is best depends on your 
s}anptoms and medical condition. 

What PROSCAR does 

PROSCAR lowers levels of a key hormone 
called DHT (dihydrotestosterone), which is 
a major cause of prostate growth. Ijowering 
DHT leads to shrinkage of the enlarged 
prostate gland in most men. This can lead 
to gradual improvement in urine flow and 
symptoms over the next several months. 
However, since each case of BPH is differ- 
ent, you should know that: 

•Even though the prostate shrinks, you 
may NOT see an improvement in urine flow 
or symptoms. 

•You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 

•Even though you take PROSCAR and it 
may help you, it is not known whether 
PROSCAR reduces the need for surgery. 

¥^at you need to know while taking 
PROSCAR 

•You must see your doctor regularly. 

While taking PROSCAR, you must have 
regular checkups. Follow your doctor's advice 
about when to nave these checkups. 
•About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or inability to have an erec- 
tion) and less desire for sex. Each of 
these side effects occurred in less than 4% 
of patients in clinical studies. In some 
cases side effects went away while the 
patient continued to take PROSCAR. 



Some men taking PROSCAR* (Finasteride) 
may have a decrease in the amount of 
semen released during sex. This decrease 
does not appear to interfere with normal 
sexual function. 

You should discuss side effects with your 
doctor before taking PROSCAR and any- 
time you think you are having a side effect. 
•Checking for prostate cancer. Your 
doctor has prescribed PROSCAR for symp- 
tomatic BPH and not for cancer — hut a 
man can have BPH and prostate cancer at 
the same time. Doctors usually recom- 
mend that men be checked for prostate 
cancer once a year when they turn 50 (or 
40 if a family member has had prostate 
cancer). These checks should continue while 
you take PROSCAR. PROSCAR is not a 
treatment for prostate cancer. 

•About prostate specific antigen (PSA). 

Your doctor may have done a blood test called 
PSA PROSCAR can alter PSA values. For 
more information, talk to your doctor. 

•A warning about PROSCAR and 
pregnancy. 

PROSCAR is for use by MEN only. 
PROSCAR is generally well tolerated in men. 

However, women who are pregnant, or 
women who could become premant, should 
avoid the active ingredient in PROSCAR. 
If the active ingredient is absorbed by a 
woman who is pregnant with a male "baby, 
it may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
PROSCAR. 

Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR 
are: 

Sexual contact. Your semen may contain 
a small Eunount of the active ingredient 
of the drug. If your partner is pregnant, or 
if vou and your partner decide to have 
a baby, you must stop taking PROSCAR 
and talk to your doctor. If your partner 
could become pregnant, proper use of a 
condom can reduce the risk of exposing her 
to your semen (discuss this further with 
your doctor). 

Handling broken tablets. Women who 
are pregnant or who could become 
pregnant must not handle broken tablets 
of PROSCAR. 

PROSCAR tablets are coated to prevent 
contact with the active ingredient during 
normal handling. If this coating is bro- 
ken, the tablets should not be handled by 
women who are pregnant or who could 
become pregnant. 

If a woman who is pregnant comes into 
contact with the active ingredient in 
PROSCAR, a doctor should be consulted. 
Remember, these warnings apply only if 
the woman exposed to PROSCAR is preg- 
nant or could become pregnant. 

How to take PROSCAR 

Follow your doctor's advice about how to take 
PROSCAR. You must take it every day. You 
may take it with or between meals. To avoid 
forgetting to take PROSCAR, it may be help- 
ful to take it the same time every day. 
Do not share PROSCAR with anyone else; it 
was prescribed only for you. 
Keep PROSCAR and all medicines out of the 
reach of children. 

FOR MORE INFORMATION ABOUT 
PROSCAR AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 
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Which Gift Is 
Guaranteed To 

DeUght Your 
Favorite Driver? 




.SSPORT 4500 

u p e r W i d e 
IIDAR + LASER 





▲ 

WRONG answer: 

The traditioml necktie. 



RlGHTanswer: 
Ihis extrcionlimir}' 
Passport 4500! 



e Reason Passport 4500 SuperWide Is Better 



Only Passport 4500 SuperWide has Digital Pattern Recognizer 
(patent pending). DPR is a revolutionary anti-falsing system 
which digitally selects true Ka signals while simultaneously 
rejecting false Ka emissions caused by other radar detectors. 
Most importantly, DPR accomplishes this without reducing 
sensitivity . (Some brands reduce falsing by actually decreasing 
sensitivity in certain areas of the Ka bandwidth - which means 
you're not driving fully protected!) 



S«n«l1Mly 


With DPR. Passport 4500 mirarues 
^^y^ taismg with no kiss In sensitivity 


Km Band 


1 

\. Some detectors actuany decrease 
sensitivitv in thts area to reduce falsing 



33.4 
GHz 



Ka falsing 
occurs here 



This holiday, knock the socks off 
your favorite driver by giving the gift 
guaranteed to delight: a Passport 4500 
SuperWide radar+ laser detector. 

4-Band Radar+Laser Detection 
Passport 4500 SuperWide provides 
all-in-one protection against ever\' 
type of radar and laser used today. 

Innovative Laser Technolog y 
Escort was the first to develop a laser 
detector. We've now taken our 
patented laser technologv^ one step 
further by combining it with state-of- 
the-art radar detection. 

Full SuperWide Ka Radar Protection 
Passport -tSOO SuperWide detects the 
entire radar spectrum including the 
newest SuperWide Ka frequencies. 
You're assured of complete protection. 

Exclusive DPR Anti-Falsing Circuitry 
Only Passport 4500 has new DPR 
circuitry to minimize Ka falsing while 
nia.\imizing sensitivity over the entire 
bandwidth. 

Our Holiday Guarantee 
Each Passport comes with a 30-day 
money-back guarantee which won't 
begin until December 25. 1993 - 
even if you buy now. If you're not 
delighted with your Passport, return 
it by January 25, 1994 for a refund. 

This hohday, choose the n^/j/ gift: 
give a Passport 4500 SuperWide. 



36 
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To order, call toll-free: 

1-800-433-3487 

Passport' 4500 SuperWide $229 

plus shipping & handling. Ohio residents add 6% sales tax. 

Passport 4200 SuperWide is available for 
only $199. Call for details. 

ESCORT 
► Department 4068D3 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 

ESCORT 

The Innovative Edge^ 
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IT'S AN EXTRAORDINARY NEST 

BUT THEN, IT'S AN EXTRAORDINARY BIRD. 




THE NEW 
THUNDERBIRD 
*16,830: 

Because nothing about this bird is 
ever ordinary, its new nest had to 
be more striking, more beautifully 
appointed than any other. 

Along with exceptional design and 
comfort, the "94 Thunderbird comes 
with thoughtful 
features like 
illuminated door 
switches and 
dual cup holders. 
Options include an integrated cellular 
phone and CD changer. Importantly, 
dual air bags are now standard!^* 

Of course, the news about the 1994 
Thunderbird doesn't stop with its inte- 
rior. A new optional 4.6L EFI V-8 
engine is exceptionally smooth and 
efficient*** 

Handling, performance and beauty 
have always made the Ford Thunderbird 
a rare bird. And now. for 1994, it's more 
extraordinary than ever. 

•Manufacturers suggested retail price excluding destination charges. 

title and tax 1994 Thunderbird LX with PEP S155A 
•Driver and rigtit front passenger supplemental restraint system. 

Always wear your safety belt 
•Est 18 City/26 Hwy MPG 





HAVE YOU DRIVEN 
A FORD UTELY? 




LETTERS 



Firepower 




Your article on collecting 
firearms states that nonfir- 
ing replica weapons are so 
damn great. Let's get real! 
Is PM now part of the anti- 
gun movement? I'll stick 
with the real thing. 

GARY L. LEHMANN 
DETROIT LAKES, MN 

When I began my sub- 
scription to your magazine 
several months ago, I did 
so because I consider my- 
self a mechanically inclined 
individual who found your 
periodical very compatible 
with my personality and 
my interests. To this day, I 
still feel this way. Howev- 
er, the handgun ad in a re- 
cent issue so incensed me 
that I will not be renewing. 
When I think of POPULAR 
Mechanics, I think of 
tools used to create, not 
tools used to kill. I think of 
inventions used to better 
lives, not to end them. I 
think of the future, not of 
weapons used to prevent it. 
It is extremely unfortunate 
that your magazine has 
chosen to associate itself 
with such a product. Secu- 
rity at NASA is one thing, 
a tool of death and despair 
for criminals is another. 

RICK JOHNSON 
TALLAHASSEE, FL 

In your article on nonfiring 
replicas, you show a .45- 
caUber automatic pistol be- 
ing loaded by a man whose 
finger is on the trigger. 



Letters are subject to editing for 
length, style and format. 



This is a dangerous prac- 
tice that can be copied by 
novice gun users and lead 
to accidental firing. This 
type of negative safety ed- 
ucation seems to be stand- 
ard throughout much of 
the media. The trigger fin- 
ger should be out of the 
trigger guard unless you 
want the gun to fire. 

COL. RICHARD S. BENNETT 
USAF (RET.) 
FORT LAUDERDALE, FL 

Bath Of Freedom 

Regarding the picture in 
Tech Update showing the 
removal of the Statue of 
Freedom from the Capi- 
tol's dome, the question is: 
How did they place it up 
there 130 years ago with- 
out a Sikorsky helicopter? 
This is a 19-ft., 7-ton 
statue — a lot of rope and 
pulleys I'll bet. 

BILLY HILL 
RICHARDSON, TX 

Contributing Science Edi- 
tor Greg Pope replies: Ac- 
cording to the office of the 
Architect of the Capitol, 
a steam engine at the 
dome's base hoisted the 
statue, which was origi- 
nally cast in five seg- 



ments. The same engine 
then powered a second set 
of pulleys and winches to 
lift each segment to the 
hose of the tholos, the ring 
of columns that caps the 
dome. Finally, the seg- 
ments were handcranked 
one at a time up a pair of 
inclined rails to the top of 
the tholos, where they 
were bolted together. The 
endeavor took several 
weeks, ending Dec. 2, 1863. 

Commercicil Space 

Your Tech Update article 
on advertising in space 
incorrectly states that 
Lawrence Livermore Na- 
tional Laboratory is help- 
ing Space Marketing Inc. 
develop a "space billboard" 
to carry messages in low 
Earth orbit. One of our 
engineers was involved in 
early discussions about the 
company's plans, in hopes 
of finding a convenient 
platform for space sensors 
on which he was working. 
But the Laboratory then 
decided against actual in- 
volvement. No Laboratory 



funds were spent on the 
project, and none will be. 

JEFF GARBERSON 
LAWRENCE LIVERMORE 
NATIONAL LABORATORY 

Missing Clinics 

What happened to Car 
CUnic in the October issue? 
Also, why limit Homeown- 
ers Clinic to one page? I 
think these columns are of 
interest to many readers 
and should be increased in 
pages. Don't let down your 
readers. TOM EVANS 
TUCSON, AZ 

Really missed Car Clinic 
and Service Tips in the Oc- 
tober issue. Keep it coming. 

DEAN H. HULL 
SACRAMENTO, CA 

We run Car Clinic in ev- 
ery issue of the magazine 
except three. May is our 
annual car care issue, and 
October and December are 
our new-car issues. There 
would be too much car 
stuff in one issue if we 
also ran Car Clinic these 
months. — Ed. 



Reader Project Of The Month 




When I built the corner cabinet featured in your March 
'93 issue, I used cherry wood rather than ash, and lead- 
ed glass rather than clear. Also, due to a shortage of 
lumber, I used some plywood for the bottom door pan- 
els. I didn't have a biscuit cutter, so I substituted dowels 
for biscuits and for the mortise and tenons. Your plans 
were very good, and I certainly am pleased with the de- 
sign. These cabinets utilize space that would not be 
used otherwise. sieve white 

MADISON. TN 
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Possible Dreams 

I just got home from Detroit after 
spending two days at the Possible 
Dreams exhibit and the Henry Ford 
Museum, which I class as a number 
one annex to the exhibit. Over the 
past few months, I've been in contact 
with Mary Seelhorst, curator of the 
exhibit. She has done a fantastic job 
with the actual exhibit, the articles in 
PM and the section in the Possible 
Dreams book. I'm an avid reader of 
PM and have a collection of approxi- 
mately 950 issues and annuals dating 
back to 1902. 1 found 27 of the weekly 
issues — a real treasure! If there are 
any other collectors out there, please 
send me your names. I am interested 
in setting up a users group to share 
and compare information. 

JOHN MUXLOW 
22 SOMERSET ST. 
DARTMOUTH, NS 
CANADA B2Y IZl 

Perhaps other literature collectors 
would like to contact Mr. Muxlow. 

—Ed. 

As a regular subscriber to PM, I en- 
joyed reading the Possible Dreams 
articles and was glad to learn that 
Editor-In-Chief Joe Oldham owns 
the Schwinn Black Phantom in the 
exhibit. After reading the 1989 PM 
article, "Recycling The Classics," 
about old bicycles, I started looking 
for old '50s bikes and found out how 
hard it is to find them. Worse yet, 
where to get parts when you do find 
one. Since then, I've discovered many 
old-bike enthusiasts, publications 
and swap meets. I now have more 
than 30 old bikes that my son and I 
have restored — all due to your arti- 
cle. What a great hobby. Thank you. 

CRAIG GRAY 
BELLFLOWER, CA 

The exhibit "Possible Dreams: POP- 
ULAR Mechanics and America's 
Enthusiasm For Technology" will 
run through Jan. 2, 1994, at the 
Henry Ford Museum in Dearborn, 
Michigan. For complete informa- 
tion about museum hours, admis- 
sion fees, nearby accommodations 
and attractions, call (800) 343-1929. 

Water Foul 

In a recent boating section you 
wrote, "As you rip into a full-speed, 
wheel-lock turn, g-forces slam you 
into the side of the boat. Your mini- 
jet throws up a wall of water and 
you neatly swap ends. As the bow 
whips across the wake, you 
straighten the wheel and jam the 
throttle forward. " Most drivers of 
personal watercraft are not aware 



that there are laws governing the 
piloting of a vessel. One should not 
execute such maneuvers on the water 
any more than one would on the in- 
terstate. Drivers of boats and per- 
sonal watercraft need to improve 
their safety record or more legisla- 
tion and less access to our waterways 
is guaranteed. A magazine with your 
reputation should provide leadership 
in this area by addressing the subject 
of safety when writing an article. 

CLEMENS HACKETHAL 
RIALTO, CA 

Laws in California are stricter than 



in other states, but PM always op- 
erates boats in a safe and legal 
manner. — Ed. 

Boating deaths and boating accidents 
can be tragic. The deaths of the pro- 
fessional ball players who ran their 
high-speed bass boat into a dock in 
Florida is an example. Boating edu- 
cation courses, such as those offered 
by the U.S. Coast Guard, should be 
mandatory for all boaters. This 
would help get the message across to 
the public and would teach boating 
traffic laws. dr. a.r. blanck 

RUTHERFORD, NJ 
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TIME MACHINE 



90 YEARS AGO: DECEMBER 1903 



POPULAR 



The UmbrelU Sul at Un< » RmIii; 




Bumbersailing 

Trust the rain-swept 
British to unfurl a sail in 
the shape of an umbrella. 
The so-called Cyclone sail 
was designed to super- 
charge yet stabilize a small 
boat with an oversize sheet 
of canvas. Behaving like a 
kite, the huge elliptical sail 
lifted the boat as it sup- 
plied propulsion, keeping 
the craft on an even keel 
while it soaked up the 
added wind. The Thorny- 
croft boatbuilders put a 
30-ft.-wide umbrella on a 
17-ft. vessel. 



Trench Boat 

Chicago's ditchdig- 
gers looked with a 
mixture of humor 
and horror at the 
great mechanical 
gopher that 
threatened to 
put them 



out of work. The steam- 
diiven excavator could open 
a 20-ft.-deep trench 120 ft. 
long in one day. 




60 YEARS AGO: DECEMBER 1933 



POPULAR 
MICHANICSsj 
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Shell Pedallers 

Bicyclists were discovering 
the benefits of streamlin- 
ing, shielding themselves 
with teardrop cowiings 
that mimicked the current 
locomotive styling. The 
French, especially cycling 
champion Marcel Berthet, 
took it all quite seriously, 
factoring in wind-tunnel 
research to sculpt the per- 
fect cowling. The resulting 
bike shell, dubbed the 
Velodyne. featured a side 
door and conning tower 
and helped Berthet pedal 
himself to 32 mph. 



Gooney's Grandma 

Santa Monica, California's 
Clover Field ushered in a 
new era when the DC-1 
lifted off. Douglas's quick 
rejoinder to the Boeing 
Model 247, the DC-1 
was faster and i 
roomier. ^^mf 



Showing off, a DC-1 pilot 
switched off one engine 
and flew 300 miles between 
Aiizona and Albuquerque. 




30 YEARS AGO: DECEMBER 1963 



IMwVourYartli 
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POPULAR-^ 
MECHANICS 



HOW to FM Honest TV SaniGf! 




One-Track Mind 

Would monorails ever 
make the switch from 
theme-park curiosities to 
street-proven transit sys- 
tems? The debate raged 
from Seattle to Disney- 
land. While critics faulted 
the monorail's complex 
wheel assemblies and 
mediocre performance, 
proponents touted the sys- 
tem's ease of construction 
and fit into existing right of 
ways. Even today, mono- 
rails have yet to turn the 
transit business upside- 
down. 



Arch Triumph 




St. Louis was gaining a 
landmark that would rival 
the Washington Monu- 
ment or Statue of Liberty 
for instant-recognition fac- 
tor. Two years from com- 
pletion, the Gateway Arch 
was now rising from the 
riverfront. Engineering 
challenges were immense. 
The two soaring arch legs 
would never meet if their 
foundations were mis- 
aligned by as little as ^/^ith 
of an inch. And the der- 
ricks and welding rigs in- 
volved were among the 
oddest ever built. I'M 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 



Kings: 16 mg "tar." 1.1 mg nicotine-av. per cigarette by FTC method. 

© Philip Morris Inc. 1993 
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YOUR BASIC^ PROPORTIONS 
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Cc! ilerial 



Stellar Performer 



One of the most versatile airplanes in the world, the 
Sopwith Camel has a long history of performance and 
reliability. The new Pentax IQZoom 115 is destined for 
the same reputation. The 115 features the longest 
power zoom lens in the compact zoom camera indus- 
try (38-1 15mm). It also has the ability to switch from 
normal to panorama photos and back again mid-roll. 
This allows you to capture both close-up detail and 
panoramic sights with ease. The 115 also brings 
together the most advanced light-balandng technol- 
ogy in the compact zoom market, so even if the lighting 
is difficult, you'll get an extraordinary photo. If you are 
looking for the ultimate in compact zoom camera 
performance and versatility, took for the Pentax 
IQZoom 115. 




The 1 15 is just one of a complete line of IQZoom Photo taken with Pentax IQZoom 115 camera with 

cameras from Pentax, each designed to be a zoom set at 115mm. 

stellar performer. 




Manufacturing and Servicing Rne Cameras • Lenses • Binoculars • Spotting Scopes • Surveying Instruments 
PEMTAX CORPORATION, 35 Inverness Drive East, Englewood, CO 801 12 



Cc(.,, J 




DECEMBER 1993 



UPDATE 



News Of Tomorrow's Technology Today 




Rutan Tosses A Curve With His Boomerang 



MOJAVE, CA— Now taking 
form in a Scaled Composites 
hangar is the latest twist in 
Bert Rutan's mainstream- 
bucking career. This time 
it's Rutan's own personal 
aircraft, draped in secrecy 
and shaped as radically as 
anything he's produced. 

From the scant informa- 
tion that's been made public 
about the airplane, the 
Boomerang throws Rutan's 
twin-boom thinking decided- 
ly off-center. The main boom, 
just starboard of the plane's 
centerline, seats five, includ- 
ing the pilot, in a staggered 
arrangement. The smaller 
boom holds baggage. Each 
has a turbocharged 4-cylin- 
der Lycoming engine. 



The asymmetrical for- 
ward-swept wing only adds 
to the plane's jarring silhou- 
ette. The wing spar pene- 
trates through the interior 
of the starboai'd cabin. 

The Boomerang is sup- 
posed to showcase Rutan's 
new labor-thrifty manufac- 
turing technique that permits 
components made of compos- 
ite materials to be solidified 
together. The process is also 
said to strengthen structural 
integrity. 

In addition, the plane's 
avionics — including aircraft 
systems diagnostics and a 
GPS-based moving map — 

Editor/Writer: Greg Pope 
Reporters: Philip Chien, Scott Gourley, 
Sam Katz 



reside in a removable, i-e- 
programmable Macintosh 
PowerBook computer. 



Rutan's Boomerang, which 
could fly as early as this winter, 
features asymmetrical wing. 



Hlghiigfits This IVionth 

■ Wet Bus — Deepest touring submarine yet 
heads for Martinique. 

■ Return Of The LAW — Original disposable 
bazooka is back on the beat. 

■ Ferry Queen — Immense channel crosser 
will C3ny 1500 at 46 mph. 

■ Working Stiffs — Robots try office jobs, 
but call in sick. 

■ TUrbo Chargers — Gas-turbine engines 
could power electric cars. 

■ Charlotte's Web — Robotic arachnid will 
tend Shuttle science. 
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TECH UPDATEi 




Lockheed Joins Launch Club 



SUNNYVALE, CA— Gen- 
eral Dynamics. Martin Ma- 
rietta, McDonnell Douglas — 
each has its piece of the 
launch-vehicle business. Why 
not Lockheed Missiles & 
Space, which has plenty of 
experience with solid-rocket 
propulsion? 

Why not indeed. Next 
November, Lockheed will 
launch the first of its newly 
developed LLVs (Lockheed 
Launch Vehicles) from Van- 
denberg Air Force Base. 

The new rocket family is 
based on the Thiokol Castor 
120 motor, which also lies at 

(Lett to right) LLV1 , LLV3 and 
LLVl should fill gap between 
Pegasus and Delta rockets. 



the heait of Orbital Sciences' 
TauiTis vehicle (see Tech Up- 
date, page 17, Jul. '93). 

The smallest configura- 
tion, the LLVl, will boost 
2300 pounds to low Earth 
orbit. The LLV2, featuring 
two Castor 120 stages: rough- 
ly 5300 pounds. The biggest 
version, the LLV3, will come 
with Castor IV strap-on 
boosters to loft payloads 
weighing up to 8900 pounds. 

As of now, those payloads 
will come from the Depart- 
ment of Defense or NASA. 
But small civilian spacecraft, 
such as future replacements 
for Motorola's coming Iridi- 
um mobile-phone satellites, 
are likely candidates. 



Deepest Tourists 

KARLSRUHE, GERMANY 
— ^As early as next summer, 
the world's biggest and 
deepest-venturing passen- 
ger submarine will begin 
diving off the West Indian 
island of Martinique. 

Built by Bruker Meeres- 
technik, the 70-ft. Seamaid 
TS /Vwill hold up to 50 pas- 
sengers and also deploy a 
small, eamera-carrjing re- 
motely operated vehicle. 

Electrohydraulic drive, in 
which batteries supply pow- 



Yet 

er to hydraulic pumps that 
turn the screw, offers ex- 
tremely reliable propulsion. 
To compensate for this sys- 
tem's lower efficiency, the 
sub will carry a whopping 



630 kilowatt hours of elec- 
tricity in its batteries. 

Seamaid will plunge 
to 450-ft. depths, \isit- 
ing the graveyard of 
3-masted square rip- 
gers that sank during 
the 1904 ei-uption of Mai-- 
tinique's Mt. Pelee volcano, 




Construction draws to a close on the 1 20-ton Seamaid TS IV. 



Blue Blazer 
Data Laser 



'Hi' 



Blue laser can focus on a spot a 
quarter of the area of a standard 
infrared disl< -writing laser. 



SAN JOSE, CA— A reliable 
blue solid-state laser could 
revolutionize optical data 
storage. IBM's Almaden 
Research Center recently 
turned such a device on a 
magneto-o])tical disk and in- 
scribed data at a density five 
times that of today's best 
rewiitable optical disk drives. 

IBM shined a standard 
diode laser, which emits in- 
fi-ared light, through a fi'e- 
(luency-doubling potassium- 
niobate crystal. The beam 
came out blue. 

The blue laser has been 
the Holy Grail of optical en- 
gineering because its short 
wavelength can be focused 
on a smaller spot for densei- 
data storage. 

Engineers must now 
shrink the device to fit it 
into personal computers. 



Robotic 
Supersapper 

TEL AVIV, ISRAEL— The 
Israelis pioneered the use of 
bomb-disposal robots, and 
their latest device capital- 
izes on 30 years of experi- 
ence with teiTorist bombs. 
Made by Ta'as Israel In- 




dustries, the TSR-700 can 
repoi"tedly handle anything 
from a booby-trapped bottle 
to a car bomb to a Scud war- 
head. The arm gripper can 
unscrew a bottlecap, lift 300 
pounds or tow a 2-ton vehicle. 

The arm can also be fitted 
with a 12-gauge shotgun — 
ideal for destroying a bomb's 
detonator. Other op- 
tions: water cannons. 
X-ray cameras, even a 
cellular telephone for 
host age -negotiation 
scenarios. 

Israel's National Po- 
lice, as w'ell as American 
and foreign agencies, 
have bought the robot 
as a security guard as 
well as a sapper. 

TSR-700's arm can reach 
up to 8 ft. guided by TV 
cameras. 
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L.-; -iterial 



Introducing Motor Trend's 



Truck 

Of The 

Year." 




NG In %ur Old 



COMFORT AND CONVENIENCE 



The new Dodge Ram 
has the most total interior 
passenger/cargo space. 

The new Dodge Ram 
was quieter inside than 
'93 Ford & Chevy models 
m on-road tests. ^ 

(1994 models unavailable 
(or test) 



Only Dodge provides a 
40/20/40 three-section 
bench seat with a flip- 
down Business Console, 
accommodating a lap top 
computer, cellular phone, 
cassettes, etc. 

Only [^odge provides a 
behind-the-seat storage 
system with a divided 
tray, interchangeable 
bms and cargo neltmg. 

Only Dodge provides 
(lush-mounted (ront tie 
downs and horizontal/ 
vertical cargo box 
bulkhead slots. 




Read 



POWER AND PERFORMANCE 



Dodge delivers more 
SIX cylinder power. 

Dodge delivers more 
V-8 power and torque 
than comparable small 
block engines. 

Dodge has the only V-10 
engine in the business, with 
more power and torque 
than any big block engine. 

Dodge delivers more 
hard working torque than 
any other diesel pickup. 

Dodge out-accelerated 
Ford and Chevy '93 
models when total 
weights were equalized.^ 
( 1994 models unavailable 
For test) 



Dodge delivered superior 
diesel f uel economy vs. 
'93 Ford & Chevy models 
in actual in-use tests.'' 
(1994 models unavailable 
for test) 



This While Srr 



PAYLOAD AND TOWING 



Dodge offers more 
available pa\ load. 

Dodge delivers more 
available towing. 



Dodge makes 16" wheels 
and tires standard 
equipment on all tull-size 
pickups. 



Max 4x2/5,290 lbs 
Max 4x4/4,885 lbs 

Max 4x2/13.600 lbs 
Max 4x4/13,200 lbs 



Max 4x2/5, 125 lbs 
Max 4x4/3,960 lbs 

Max 4x2/12.500 lbs 
Max 4x4/12,500 lbs 



Max 4x2/5,024 lbs 
Max 4x4/4,649 lbs 

Max 4x2/13.500 lbs 
Max 4x4/13,000 lbs 



RIDE AND HANDLING 



DODGE 

Standard 16" tires 



FORD 

Not available on 
halt-ton models 



CHEVY 

Not available on 
4x2 hall-ton models 



Onl^' Dodge makes 
a driver's side airbag 
standard equipment 
on ever)' pickup it sells. 

Onl^' Dodge offers 
4-\vheel anti-lock 
brakes. 



SAFETY 



DODGE ^ 


FORD 


Standard driver's gj 
side airbag* ^Ifl 

Available on 1500 & 1 
2500 models 


Standard onlv on 
pickups under 
8,500 lbs GVW 

^^^^ot available 



3t available 



ot available 




ill 



If Looking At Th 

Doesn't Cc 
The Rules H 



f 



lia 



Truck. 



DURABILITY AND RELIABILITY 



DGE 



FORD 



CHEVY 



Dodge oirers a rear step 
bumper that's lighter, 
without sacrificing 
strength. 

Step bumper max 
tongue/ trailer weight. 

Dodge gives you the 
onl}' choice of warran- 
ties, our Owner's Choice 
Protection Plan, with 
the longest powertrain 
protection.® 

Longest diesel engine 
warranty.^ 



lb step bumper 



I lbs/5,000 lbs 



64 lb step bumper 



lb step bumper 



500 lbs/5,000 lbs 



3 lbs/2,000 lbs 



16 Bumper-to-Bumper 3/36 Bumper-to-Bumper 3/36 Buinper-to- Bumper 
7/70 Powertrain ( 



DO Corrosion 
foration 



30 Diesel Engine 



6/100 Corrosion 
Perforation 



3/36 Diesel Engine 



30 Conosion 
I oration 



Diesel Engine 



Data based on Information available at time of printing, Including some '93 competitive data. See dealer for latest Information. 

'Manual transmission ^aii runs were done with equal GVWs/GCVWs, wtiich resulted In the Dodge having lighter loads in some instances. Trucks 
equipped with limited slip differentials & comparable axle ratios. '94 competitive specs vary, ^Tests conducted by SCORE International and 
consisted of 1 .234 miles of driving over varied real-life terrain and driving conditions, in various load conditions Including with equalized total 
GVW&'GCVWs. Trucks equipped with limited slip differentials & comparable axle ratios. Results valid only vs. '93 Ford & Chevy models. No EPA 
est. MPG for Dodge tested (over 8500 GVW). Your mileage may vary. "Always wear your seat belt lor a fully effective airbag. ^SCORE 
International average interior sound level tests over highway @ 55 MPH and over rough road @ 55 MPH. '94 competitive models differ. ^See 
Dodge s limited warranties, restrictions & details at dealer. Normal maintenance, adjustments & wear items excluded. Warranty provisions vary by 
manufacturer. 

For Mill more information, call I-S00-4-A-DODGE. Paper contains ten percent recycled material. 



Dodge Ram 




Thb New Dodge 

A DIVISION Oh l l lti CHRYSLER CORPORA'I ION 



■iialJ 



Dodge Ram Has Created A 

New Standard By 
Which Full-Size Pickups 
Will Be Judged." 

-Motor Trend 



The editors o{ /Motor T/y/k) have 
called our new Dodge Ram ^^^^^ 
"...a force with which ^ j^X^ ^ 
to be reckoned. " ^^^)// 

With its strongest- /Mr [ ^ 
in-class Magnum / /J 
powertrain lineup / /jJA. Iv^nH^ 
and high level / ^^Kr w^^"^ 
of safety, //4w ^ 

we couldn't v^/j^/^^^l^^*-^,. 
iigree more. , '^W /^y^^^^y^^ 
Thefac. ^I^^-^^U 



Idn't 



agree more. /yy^ 

The fact ^-^^ 
IS, Kam has ^ ^ ^ 
one safety 

feature no full-size pickup ever 
had before. A standard driver 
airbag. And Ram is the only 
full-size pickup to offer the 
security of anti-lock brakes at all 
four wheels. 



Trucks have always 
been workhorses. 

k Now they 're 

^ also a 

^1 convenient 

^ place to 
conduct 
business. 
Choose Ram's 
fold down center 



WITHOUT 
ANTI-LOCK 
HKAkKS 




Take the 
new Ram for a 
spm, and you'll 
enjoy a smooth, 
comfortable ride. 
Which is some- 
thing you may 
not expect in a 
full-size pickup. 



^ console, and you 

have room for a lap top computer 
and cellular phone. Behind the seats, 
wij^f, there's plenty of room for the 

FOVR-WHEEI. • C M Ul " ^ 

ANTI-LOCK convenience ot available inter- 
; changeable bins, a divided tray 

and cargo netting. 
^ We've provided Ram with an 

extra measure of protection, too - 
by using more exterior galvanized 
W steel than any other full-size pickup 

I IIj °" road, and making substantial 

V"*^ anti-chip materials. 

ill ill Here's one last point to 

I |il consider: Ram also has more 
*1 1^ maximum payload than other full- 
" size pickups. Not to mention the 

terrific amount of weight it carries with 
the editors oi Jlolor Tiriic). 



The Rules Have Changed. 



Dodge Ram 



The New Dodge 

A IHVISHJN Ol Mil ( IIKVSI I K I ( )KJ1 JKAI l< )N 



rial 



New Respect For The LAW 





M72E4 DEEP-PENETRATION 
WARHEAD 




M72E5 MODERATE-PENETRATION 
WARHEAD 



MESA, AZ— After 20 years 
of service with the Army, 
the M72 Light Anti-armor 
Weapon was ready to retire 
in the early 1980s, as the 
well-regarded Swedish- 
made M136 took over as the 
frontline throwaway rocket 
launcher. 

Now the long arm of the 
LAW has returned, with 
an improved gunner-type 
launcher sight, longer-range 



rocket motors and a trio of 
warheads. 

The new LAW is as sim- 
ple as its predecessor. The 
changes are all inside. The 
66mm rockets are lighter 
than those launched by 
the M136. One variant can 
punch through a foot of ar- 
mor, one delivers the impact 
of the original M72A3 war- 
head, while the third has 
been tailored for behind- 




M72E6 BEHIND-ARMOR EFFECTS 
WARHEAD 

New series of LAW one-shot rocket launchers comes with choice 
of warheads for different battlefield targets. 

has been joined by Talley 
Defense Systems and an in- 
ternational consortium to 
manufacture the "E"-model 
upgrades. P^ormal U.S. type 
classification is expected by 
the end of this year. Navy 
Seals will be among the first 
new users. 



target effects. This latter 
model is designed to knock 
out spaced-armor configura- 
tions, or to throw out frag- 
mentation against rein- 
forced-concrete targets such 
as bunkers. 

The original Norwegian 
LAW maker, A/S Raufoss, 



Hailing 
'RixiZTOO 

MARLBOROUGH, MA— 
Personal rapid transit (see 
Tech Update, page 26, Oct. 
'92) looks like a go: Chica- 
go's Regional Transporta- 
tion Authority has selected 
the Taxi2000 concept for 
demonstration. 

The system will feature 
podlike driverless cars that 
arrive and depart from sta- 
tions on demand and pro- 
ceed nonstop to destinations. 
In-vehicle switching systems 
allow the cars to bypass 



intermediate stops. 
Propelled by Unear 
motors, the vehicles 
will seat one to four 
passengers. 

Raytheon is the 
big winner and will 
construct the proto- 
type of the Taxi2000 
vehicle, developed 
by Boston Univer- 
sity professor Ed- 
ward Anderson. The 
company will also build a 
Vz-mile test track outside 
Boston over the next three 
years. Then the RTA will 
judge whether to install 




a 8-mile line in Rosemont, 
Illinois, to connect hotels, 
offices, the O'Hare Expo 
Center and a local rapid- 
transit Une. 



Anderson's Taxi2000 vehicles 
will first come to life outside 
Boston, then Chicago. 



Fastest Mega-Ferries Ever 



STOCKHOLM, SWEDEN 
— They're as big as foot- 
ball fields, juggernauting 
through the waves at 46 
mph. And they're coming to 
tame the Irish Sea. 



The two new ships, to be 
built by Finnyards for the 
Swedish line Stena, will be 
the fastest ferries ever biult 
this big. 

Massive aluminum-hulled 



catamarans — dubbed HSS 
for high-speed sea service — 
the boats will haul 500 pas- 
sengers and 375 cars at 
once. Compare that with the 
400 passengers and 80 cars 
on the equally speedy Hover- 
speed Seacats. Buses and 




tractor-trailers will also roU 
on and off the ferries. 

The propulsion: four gas- 
turbine engines, two in each 
hull, powering steerable 
waterjets. 

The first of the ferries will 
go into service in 1995 be- 
tween Holyhead, Wales, and 
Dun Laoghaire, Ireland, 
cutting the 4-hour crossing 
time in half. 

But Stena won't say 
whether the second craft will 
take on the rival Seacats and 
the Channel Tunnel, which 
is due to open next year. 

HSS ferry will combine 40-knot 
speeds with voluminous 
capacity and seaworthiness. 
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Robots Versus 
The Office 

WASHINGTON. DC— This 
year's robot competition — 
an annual event staged by 
the American Association 
For Artificial Intelligence 
(see Tech Uixlate. page 30. 
Dec. '92)— pitted the auto- 
matons against the most un- 
forgiving of American envi- 
ronments: the work]3lace. 

The contest attracted 14 
competitors, the venue a set 
of deak.s, chairs and file cabi- 
nets surrounded by white 



TECH UPDATE 





Contestants line up for "valiant effort awards, 
after finding the coffeepot (ieft) and rearranging 
the office (right) proved too difficult. 



cardboard boxes. 

First, the robots had to 
weave through the office to 
an open door. They then had 



to deliver the coffee, 
finding their way to a 
coffeepot and re- 
turning to a given lo- 
cation. Finally, they 
were tasked with re- 
arranging the office 
by lifting and shifting card- 
board boxes. 

This yeai". no one robot 
reallv shone. In the first 



event, robots from 
Stanford L^niversity, 
Cal Tech. Stanford 
Research Institute 
and Carnegie-Mellon 
all escaped the office 
cjuickly. the first two 
using machine vision, the 
latter two simply roving 
their way out. But the 
second and third events 



stumped everyone's sen.se of 
spatial reasoning. Hence the 
frequent refrain: "Wait till 
next vear." 



TUrbo-Electric 
Car Engines 

LONDON. F:NGLAND— 
Back in the H».5()s and 'BOs 
automakers eyed the gas 
turbine as an alternative to 
the ))ist()n engine, only to be 
disappointed by its thirst for 
fuel, power lags and complex 
direct-drive gearing. 

But engineers at Imjjerial 




College believe they can 
pass these roadblocks by 
using a small gas turbine to 
drive the genei'ator, or alter- 
nator, of an electric vehicle. 

Such an arrangement 
would re(iuii-e an alternator 
capable of handling speeds 
of 75,000 U) 125,000 rjjm. The 
researchers have patented a 
novel high-speed generator, 
in which disc-shai)e magnet- 
ic rotors, spun by 
the turbine's out- 
put shaft, inter- 
leave with station- 
ary statoi's. 

Packed with rai'e- 
earth magnets, the 
discs can generate 
intense magnetic 
flux to be soaked 
up by the stator. 

Right now the 
engineers are work- 
ing on a 50-kilo- 
watt version suit- 
able for portable 
power generation. 

Small turbine drives 
high-speed disc 
alternator for hybrid 
electric vehicles. 



Sweden's Parking Juicebox 



jxrm 



H A L L S B E R G . 
SWEDEN— A ro- 
botic parking lot 
developed by Stock- 
holm-based Sky 
Park Construction 
may spell doom for 
Sweden's parking- 
lot attendants. 

The 112- 
space 5-story 
building, now 
o]Derating at a 
major railway 
junction, also 
takes uj) less than 
half the volume of a 
conventional garage. 

You simply steer 
your Saab into an entrance 
module, pull a ticket fi'om a 
dispenser and walk away. 

Inside, once the gate clos- 
es, a computer-controlled 
ti'olley rolls in beneath your 
car's wheels and trimdles it 
horizontally and vertically, 
depositing it in an empty stiill. 

On your return, you plug 
your ticket back into the 
machine, and the machinerv 



SKYMRf( 




Robotic Sky Park uses robotic 
trolley to pigeonhole cars 
automatically. 

works in reverse. The entire 
process takes about a 
minute. 

A Sky Park comes 
ecjuipped with redundant 
computer, emergency gen- 
erators in case of power fail- 
ure and video cameras to 
prevent hanky-panky. 
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I JUST BOUGHT THESE GREAT 
SOUNDING SURROUND-SOUNO 
SPEAKERS. 

THESE ARE THE SATELLITES, 
THAT'S THE SUBWOOFER... 
AND M'Sm 
KNOW-lT-ALL BROTHER-IN-LAW. 

HE THINKS I WENT TO SOME 
EXPBySIVE AUDIO STORE. 

He Thinks I Paid too much. 



Should I tell Him adout 
the great beal I got? 




Naahhi 



Priced hundreds less than our 
competitors would have you 
pay, our satellite /subwoofer 
speaker systems deliver 
powerful music and movie 
sound you can feel. 

Come in today and we'll help 
design the perfect system for 
you from our complete line of 
audio components. You'll hear 
the difference quality makes! 



/haek 



Fine craftsmanship isn't a lost art at Radio Shack. 
Our Optimus' speaker systems carry a limited 
warranty for a full five years. See store for details. 
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Charlotte's Web 

HOUSTON, TX— When the 
Shuttle cairies Spacehab, a 
pressurized cargo-bay mod- 
ule used as extra laboratory 
space, crew members have 
to scramble to keep track of 
experiments in progress. 
But soon a robot named 
Charlotte, under develop- 
ment at McDonnell Douglas 
Aei'ospace, will assume a lot 
of this woi'kload. 

Like the spider in the 
children's book, Charlotte 
operates in a web — eight 
cable supports strung to the 
corners of Spacehab. By 
winching in and releasing 
opposite pairs of cables, 
Charlotte will be able to flit 
back and forth across a bank 
of experiment modules, flip- 
ping switches and viewing 
displays. 



TECH UPDATE 




The robot's gi'eatest 
ajjpeal is that it can 
keej) working while as- 
tronauts sleep or go out 
for spacewalks. 

Although Charlotte 
downloads information 
into a laptop computer, 
engineers may add a 
vulual-reality disjilay. 



CENTRAL / 
PROCESSING 
UNIT- 



\ GRIPPER 



Charlotte will string its web 
of Spectra cable in the 
Shuttle's Spacehab module. 
Robot will act as a laboratory 
assistant to astronauts. 



Amtrak's Diesel 
Dynamo 




ERIE, PA— For the first 
time in more than 40 years, 
Amtrak has a new 
diesel locomo- 
tive designed 
expressly for 

GE s AIVID-I03 
features mono- 
coque construc- 
tion for both 
aerodynamics 
and crash safe^. 



American high-speed pas- 
senger sen'ice. 

Unlike the chunky loco- 
motives adapted from 
freight designs, the General 
Electric AMD-108 features 
a lightweight, European- 
style monocoque outer shell. 
Integi-al with this frame is a 
compartmented fuel tank 
designed to limit spillage 
during an accident. 



The 4()0()-hp, 103-mph lo- 
comotive also features ex- 
tensive microprocessor con- 
trol and diagnostics for 
electric power, its l(5-cy Un- 
der turbocharged engines 
and other systems. The en- 
gineer rides in a cabin outfit- 
ted like a command center. 

The first AMD-103s are 
now jjulling AutoTrains be- 
tween Virginia and Florida. 



Scramjet 
Countdown 

HAMPTON, VA— Despite 
the indefmite postponement 
of the X-80, the National 
Aero-Space Plane program 
^^^^ lives on in the form 
^^^^k of technology 
^^Hj^^^ demonstration. 
^Jm^^B^ One of the 
^a^^^^^P^ late.st devel- 
^■I^^^Sb opments 
^B^^^^^L the 



of a 30% scale model of a 
scramjet, built by Pratt & 
Whitney, at NASA's Lang- 
ley Research Center. Known 
as the Concept Demonstra- 
tion Engine (CDE), it's the 
largest scramjet model 
NASA has ever tested. 

Though not built of flight- 
worthy materials, the cop- 
per model is a functioning 
engine and will burn hydi-o- 
gen during vsind-tunnel tests. 
The CDE will get a woi-kout 
in Langley's 8-P^oot High- 
Temperature Tunnel, 
whei-e it will be blasted at 
speeds up to Mach 8. 
Engineers have recently 
upgraded the facility, 
adding an oxygen re- 
plenishment system to 
accommodate engine- 
Ijrojnilsion tests. 

"he Concept Demonstration 
gine Is the largest scramjet 
>del NASA has ever tested. 



i.'" 



Russia's Bailout Seat 



WRIGHT-PAT- 
TERSON AFB, OH 
— A Russian ejection 
seat in an American 
fighter? You never 
know. The Air 
P'orce and Navy 
are now checking 
out the K-3(iI). 
w hich first drew 
attention dur 
ing a .success 
ful low-altitude 
bailout from a MiG-2J) dur- 
ing the 1989 Paris Air Show. 

The seat, made by Zvezda 
Design Bureau, is standard 
e<iuipment on top Russian 
combat jets. While the 
American ACES II is rated 
for speeds up to (390 mph, 
the K-36D claims sun ivable 
ejections at 870 mph. 

Key features: a perforat- 
ed windblast protector be- 




Windblast protection and 
stabilizer booms contribute 
to K-36D's survivability. 

tween the pilots legs and 
twin rear-mounted stabilizer 
booms that keep the seat 
vertical during descent. 

The U.S. mihtary analysis 
of the seat will involve rock- 
et sleds, windblast tunnels, 
ejection towers and a MiG- 
25 — all using manikins. 23 
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To Operate This Highly Advanced Training Equipment, 

It Takes A System Of Sensitive Counterweights, Reinforced Suspension Cables, 




And Your Visa Card. 

Each time you use your Visa® 
card, Visa donates money to 
help provide the '94 U.S. 
Olympic Team with the most 
advanced training available. 
Like this wind tunnel, where 
U.S. ski jumpers can get 
years of experience during 
each practice session. So 
use your Visa card - the only 
card accepted at the '94 
Winter Olympic Games. 
There's no better way to help 
train our Olympic athletes. 
Unless, of course, you know 
how to operate a Calspan 
high velocity wind tunnel. 



VISA 

WORLDWIDE SPONSOR 
1994/1996 OUTMPIC GAMES 

999 

It^ Everywhere \bu 
WantToBef 

Cor 







Black and Decker" Workmate' 200 
Just like baring an extra pair of bands. 
Portable workcenter provides work bench, 
vise and sawborse all in one. Folds for easy 
portability and storage. Accepts all 
Workmate' attachments. 



PoweiDiivei 



liUnk' mill Decker' Cordless PotverPriver 
Goes anyn here yon go. J. 6\' cordless drill 
features high torque: ISO KPM. Comes 
with five hits and full 2 year warranty. 





Black and Decker'Ranger' 
8.4 V Cordless Drill 
Leave the extension cord at 
home. Removable power- 
pack system provides cord- 
less convenience. With drill, 
battery pack, charger, 
screwdriver bit and chuck 
key. 2 year warranty. 





BIACKSlDECKER 



Black and Decker' Sawforce 100 
Compact and easy to use. 7 1/4" circular saw 
with a powerful 2 1/3 HP Motor Depth of cut 
easily adjusts for thick or thin materials. 
Sawdust ejection chute keeps dust away from 
the cutting line. 




MAUe 



Popular Mechanics"'6 Piece Screwdriver Set 
Hardened and tempered to make one of the 
toughest screwdrivers available. TrI-oval 
handle offers more comfort and greater 
turning power. With sure-grip tips. 




Every mape inthk 
Day USAT3B 

Popular Mechanics" Retractable 
Utility Knife 

Compact knife features a 3-position 
changeable blade. Lifetime warranty 
included. 



Popular Mechanics" 1 6 oz. Claw 
Hammer 

Features heat-treated machine 
head. With easy-grip handle and 
lifetime warranty. 





Popular Mechanics" ^ I Piece Socket Set 
Quick-release reversible ratchet comes 
with 3/8" drive and both SAE and metric 
sockets. 




Popular Mechanics" 1 1 Piece Combination Wrench Set 
With canvas storage pouch and lifetime warrant): SAE set 
runs from 1/4" to 7/8". Metric set runs from 6 to 19 mm. 




Popular Mechanics" 

16" Tool Box With Tray 

Big enough to hold power hand 

tools. With rust-resistant latch and textured 

finish that won 't rust, dent or chip. 




18" Two-Drawer Portable Tool CIk-sI 
Plenty of room to hold all of your tools. Extra-deep 
top compartment and 2 large<apaclty locking draw- 
ers. Closed lid locks drawers to prevent ^nlls. 



^3 Even 



m 



Eveiy 
Day 



WAL-MART 

k\}Nf^S THE LOW PRICE. 



Every 
Day 



©1993 WAHWART 



Cci 
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IN A 
SERIES 






Why lAAi Race 




RaiABIUTY 



Imagine racing 
pedal to the metal 
on a twisting road 
all day and all night. At Ford, we go to extremes 
like 24-hour races and WOO mile cross-desert 
competition to test our engine endurance. And 
when we pass these ultimate stress tests, we use 
our know-how to make sure your Ford engine can 
go the distance. After all, your rush hour isn't 
exactly a piece of cake either. That's why we race. 




HAVE YOU DRIVEN 
A FORD LATELY? 



AVIATfOW 




1 > 
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YEARS OF FLIGHT 

In celebration of the anniversary of the 
Wright brothers' triumph, we spotlight aviation's 
defining moments. 

BYMICHAEL PATRICK 

•"Success. Four flights Thursday morning all 
against 21-mile winds. Started from level with engine 
power alone. Average speed through air 31 miles. 
Longest 59 seconds. Inform press. Home Christmas." 

Thus read the telegram sent on December 17, 
1903, from two bicycle-shop owners to their father 
in Dayton, Ohio. As with so many epochal events, 
the Wrights' achievement went largely unheralded 
at the time, the press wary of bogus flying-machine 
claims, the brothers keeping it close to the chest as 
they quietly chased their patents. 

But as the decades flew by, and aviation's 
pioneers set milestone after milestone, the Wright 
flight has taken on a lofty significance as the start- 
ing point for a parade of technological triumph. The 
parade winds through storied settings — Seattle, 
Paris, Edwards Air Force Base and Roosevelt 
Field, Long Island, among them. So follow^ along as 
we retrace the route that began 90 years ago on a 
bleak sandy dune named Kitty Hawk. 
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First Controlled Powered Flight 



shutter if the flying machine rose. 

The brothers then started their 
homebuilt engine and let it growl in 
the bitter cold wind for a few min- 
utes. Wilbur's attempt to take off 
three days ago had failed, so now it 
was Orville's turn. 

At 10:35 am, he lay prone on the 



lower wing and let the restraining 
rope slip. The Flyer moved. Wilbur 
broke into a run along the craft's 
right side, steadying the wing. Sud- 
denly the whole machine lifted from 
the rail. For 12 long seconds, the 
Flyer wobbled and snaked 10 ft. 
above the dunes, landing 100 ft. 
away. Daniels had snapped the shut- 
ter, freezing in an instant what 
mankind had sought for millennia. 



December 17, 1903 

Responding to the signal — a flag 
fluttering from a wooden shed — the 
five men from nearby Kill Devil Life 
Saving Station had come to see what 
the Wright brothers were up to to- 
day. Orville had focused a camera 
on the starting rail and asked life- 
guardsman John Daniels to click the 

Advent Of The 
Aircraft Carrier 

November 14, 1910 

Today's carrier battle group traces its 
ancestry to an improvised platform on 
the foredeck of the U.S. Navy cruiser 
Birmingham — and a pilot, named 
Eugene B. Ely, who worked for avia- 
tion pioneer Glenn Curtiss. The Birm- 
ingham had weighed anchor in Hamp- 
ton Roads, Virginia, when Ely drove a 
Curtiss biplane off the cruiser's bow. 
After nosing seaward and clipping the 
water, the Curtiss flew 2Vz miles to 
Willoughby Spit. 

Two months later, Ely closed the loop by taking off Despite Ely's successful demonstrations and the ser- 
from San Francisco and alighting on the USS Pennsylva- vice's initial interest in flying sea scouts, a dozen years 
nia. The Curtiss came to rest when its tailhook snared passed before America commissioned its first aircraft 
sandbagged lines stretched across the wooden deck. carrier, the USS Langley. 

First Scheduled Airline 

January 1, 1914 

A.C. Pheil, mayor of St. Petersburg, Florida, stepped into the single 
passenger seat. Tony Jannus throttled up his 75-hp Roberts engine. 
And the wooden-hulled Benoist XTV flying boat rumbled out of the 
yacht basin and took off for Tampa, 20 miles east. 

The St. Petersburg-Tampa Airboat Liner, the world's fii'st point- 
to-point airline, was in operation. It was the brainchild of St. Louis 
industrialist Thomas Benoist, who also designed and built the 2-seat 
flying boat. The airline folded three months later, at the close of the 
tourist season, after reportedly carrying 1200 passengers — includ- 
ing humorist Will Rogers — at $5 a head. 
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Origin Of Air MaU 

May 15, 1918 




Fall Of The Red Baron 

April 21, 1918 

From the Great War's outset, aerial combat had a mystique, the pilots lone 
knights jousting in a clean blue field. But the truth of the endeavor was 
killing, and none was more accomplished at it than Manfred von Richthofen. 

Trained for the cavalry, the young German saddled up on a different horse 
— his red Fokker Dreidecker. By early 1918, he had scored his 80th victoiy. 

On the day of von Richthofen's death, his Flying Cii-cus unit was engaged 
in a dogfight when one of the Allied planes broke for home. Von Richthofen 
zoomed in for the kill. Suddenly gunfire raked his cockpit. Dispute simmers to 
this day as to whether Canadian Capt. Roy Brown or a ground machine- 
gunner put the bullet in the Baron's heart. 

First Round-The- 
World Aircraft 

September 28, 1924 

Growing quickly in power and range, 
the postwar airplanes were shrinking 
countries and continents. The in- 
evitable began on April 6 when four 
Army biplanes departed from Sand 
Point Field in Seattle, bound for the 
Aleutians, Japan, India, the Middle 
East, Europe, Iceland, Greenland — 
57 legs in all — and then home. 

The journey quickly turned into an 
endurance test, as mishap followed 
mishap. One of the Douglas World 
Cruisers crashed in Alaska, blind- 
sided by a foggy mountain. The three 
remaining aircraft fought through 
exploding pistons and burned-out 
exhaust pipes as they forged over the 
tropics. neither crash was an airman killed. 

After hopscotching across Europe, The great moment came 27,000 
DWCs hit the North Atlantic. Me- miles later, after 371 hours of flying 
chanical failure brought down a sec- time. The stout Liberty-engined 
ond plane on its way to Iceland. In biplanes reappeared over Seattle, 



When the U.S. Post Office announced 
that it would begin "aerial mail ser- 
vice," it had no planes and no pilots. 
The Army Air Sei-vice got the dubi- 
ous honor and mobilized six long-dis- 
tance Curtiss JN-4s. 

Several thousand people, including 
President Woodrow Wilson, had 
already gathered at Washington 
D.C.'s Potomac Park when the first 
Jenny finally arrived from the facto- 
ry. Loaded with mail, the au'plane at 
first refused to start, but then amid 
fanfare it lifted off. 

And the pilot promptly got lost, 
ran out of fuel and plopped in a 
Maryland field. Meanwhile, a simul- 
taneous southbound run went 
smoothly, and the New York sacks 
arrived in Washington just 20 min- 
utes late. 

Within months the Post Office 
took over the flying mailman chores 
with a fleet of Standard JR-IB 
mailplanes. Later, officials farmed 
the work out to private contractors — 
the ancestors of today's airlines. 




greeted by a throng of 50,000 and a 
congratulatory telegram from Presi- 
dent Calvin Coolidge. Said one pilot: 
"We wouldn't do it again for a million 
dollars — unless we were ordered to." 
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First Nonstop Solo 
Trans-Adantic Flight 



May 20, 1927 

The takeoff was dicey. Rain had pud- 
dled on the nanway, slowing accelera- 
tion of the silver-gray monoplane 
that was already weighed down by 
450 gallons of fuel. With its Wright 
Whirlwind screaming, the diminutive 
airplane — built specially by Ryan 
Airlines of San Diego in just 60 days 
— finally lumbered into the sky just 
before 8 am, May 20, 1927. The crowd, 
which had chased him dowTi the run- 
way with fire extinguishers, released 
a collective sigh when the wheels 
cleared telephone poles by 20 ft. 



Once he was airborne and settled 
on his easterly great-circle course, 
the young pilot faced his greatest 
challenges: keeping fuel flowing fi*om 
the aircraft's various tanks — and 
staying awake. 

All went almost precisely as he had 
so carefully planned over the previ- 
ous months. And when the weary 25- 
year-old American landed his Spirit 
Of St. Louis at Le Bourget Field out- 
side Paris 33'/^ hours later, Charles 
Lindbergh had become a hero of a 
magnitude never known before. 



First Flight To 
50,000 Ft. 

December 7, 1934 

The one-eyed 
Oklahoman was 
already a legend 
after around-the- 
world flights in 
1931 and 1933. 
But Wiley Post 
was convinced 
that faster flying 
beckoned above 
30,000 ft.— in an 
era when planes 
rarely ventured 
above 10,000. So 
Post commissioned B.F. Goodrich 
Co. to tailor him a pressurized rub- 
ber flying suit. 

It failed during a static test. The 
second literally stuck to Post on a 
hot, humid July afternoon. Extricat- 
ing the airman destroyed the suit. 

But the third suit — pressurized 
with a tight cloth outer garment and 
a bolt-on, oxygen-fed helmet — proved 
the charm. Post, looking like an as- 
tronaut, flew his Lockheed Vega 
Winnie Mae into the jetstream. 




First Blind FUght 

September 24, 1929 

Back then the public knew him as a 
speedster. But Jimmy Doolittle's 
greatest legacy to aviation came 
when he flew nowhere and back, see- 
ing nothing. 

In 1928, the Army Air Corps 
released Doolittle to head a civilian 
project to conquer the problem of 
flight in poor visibility. 

Doolittle assembled his tools: a 
barometric altimeter designed by 
Paul KoUsman, a gyro compass from 
Lawrence Sperry and a second atti- 
tude gyro to provide an "artificial 
horizon." With these, and directional radios, Doolittle de- 
termined he'd have all the information he needed. 

In a Long Island fog, he climbed into a Continental 
NY-2 Husky outfitted with the new instru- 
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ments, pulled a hood over his cockpit — a safety pilot sat 
in the forwai-d hole — and took off. He flew a prescribed 
15-mile course and landed, flying solely on instruments. 
And one of the darkest menaces to flight had been dispelled. 




Dawn Of The 
Modern Airliner 

December 17, 1935 

The maiden voyage had none of the cold-sweat drama that had 
marked the debut of its prototype, the DC-1, whose engines 
quit several times during its 12-minute flight. No, the DC-3 
flew routinely that cool Santa Monica, California, after- 
noon, offering a taste of the utter reliability that marked 
this extraordinary aircraft. 

Donald Douglas's masterpiece delivered the knockout punch 
to Boeing's revolutionary Model 247, which had been the first metal 
monoplane in a canvas-and-twin-vdng sky. The DC-3 went on to dominate 
the air routes. 
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End Of The Airship Era 

May 6, 1937 

Many of the airplane's achievements — such as first powered and controlled 
flight, first airline, first nonstop trans-Atlantic crossing — ^were in fact first 
achieved by airships. And while planes and pilots captured headlines in the '30s, 
airships captured markets. Zeppelins were the true long-distance carriers. 

None carried passengers more grandly than the Hindenburg. Buoyed by 
7 million cu. ft. of hydrogen, the enormous ship could accommodate 75 passen- 
gers and 25 crew members. 

Disaster struck, however, as the Hindenburg completed its 19th Atlantic 
crossing, its first of 1937. Moments before its mooring at Lakehurst, New 
Jersey, flames gushed from its rear. Within seconds, the vast envelope had 
become a torch. The cause of the disaster has never really been explained. 
But 35 passengers died in the inferno, as did the future of the airship. 

First Modern 
Helicopter 

May 13, 1940 

His trademark fedora perched firmly 
on his head, overcoat rippling in the 
downwash, Igor Sikorsky lifted off 
the ground at the helm of the VS-300. 
The contraption would go down in 
history as the first modem helicopter. 

The 50-year-old emigre/engineer/ 
entrepreneur may have been think- 
ing of The Clipper Of The Clouds, a 
Jules Verne novel that his mother 
had read to him during a childhood 
illness. Or of the two vertical-flight 
machines that Sikorsky, not yet 20, 
had built at his Kiev home. 

They didn't fly. Sikorsky suspend- 
ed his effort, turned his genius to 




fixed-wing aircraft and succeeded 
stupendously, building the world's 
first 4-engine plane. But with the 
anival of powerful gasoline engines 
and his idea that a tail rotor would 
counteract torque, Sikorsky thought 
the time was right to try again. 

And four years later, Sikorsky was 
delivering R-4 helicopters to the U.S. 
Army. 




Battle Of Britain 

September 15, 1940 

On this climactic day, Londoners 
huddled in tube .stations as the city 
burned anew and the skies snarled 
with warjjlanes. And on this dav, the 
BBC reported 1S.5 Reich aircraft 
shot down. Hitler lost his nerve and 
two days later abandoned Operation 
Sea Lion, his invasion plan. 

The effort to break the resilient 
British defenders had failed. It was 
indeed the RAF's finest hour. 

For the plan to have succeeded, 
after all, it was critical that Germany 
control the skies. Reichsmarschall 
Hermann Goring assured the Fiihrer 
that the Luftwaffe, flushed with 
victories in Poland, the Low Coun- 
tries and France, would overwhelm 
and then eliminate the Royal Air 
Force in short order. 

The attack began in earnest in 
July as German bombers and fight- 
ers raided British ships, ports and 
fighter bases. RAF Hurricanes and 
Spitfires rose up to counter the 
Junkers, Heinkels, Dorniers and 
Messerschmitts, and what was to be- 
come known as the Battle of Britain, 
history's first pure air battle, was 
joined. 

The battle went on daily and grew 
in ferocity. On August 15, the Luft^ 
waffe flew more than 2000 sorties 
and the RAF nearly 1000. Although 
the combatants were grossly mis- 
matched in number — the Germans 
began with 3000 warplanes versus 
the RAF's mere 50 squadrons — 
radar, a new device, helped maximize 
the British force, and the RAF pilots, 
though exhausted, did have home- 
field advantage. 
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First All-Air Naval Battle 

June 3, 1942 

A month earlier, two navies had flung their aircraft at 
each other in the Battle of the Coral Sea. But that proved 
a prelude to a pivotal fight in which the carrier strike 
force would change the course of naval warfare: the 
Battle of Midway, June 3 and 4, 1942. 
Japan had planned to hammer American forces on 

First Operational Jet Fighter 

October 3, 1944 

Messerschmitt first lofted its Me 262, powered by twin 
Junkers Jumo turbojets, on July 18, 1942. Despite its per- 
formance — the aircraft eventually reached 540 mph at 
20,000 ft. — this hot rod met cold shoulders in high places. 
And fortunately for the Allies, Hitler ordered that the 
single-seat fighter be adapted for bombing as well, inter- 
ference that delayed the Me 262's war service. 

Finally, the first jet fighters entered formation under 
Maj. Walter Nowotny in October 1944, and assembly lines 
were humming. By 1945, Germany had built more than 
1400 Me 262s. Deadly, but too few and too late. 



Midway Island and then swamp the remaining U.S. naval 
ships with a 200-ship armada. Fortunately, the Ameri- 
cans had broken the Japanese code and knew the plan. 
Instead, three U.S. carriers ambushed the Japanese. 

Four Japanese flattops and one heavy cruiser fell, 
along with 234 aircraft and 2500 men. The Americans lost 
307 men, 147 aircraft and one carrier. But the battle 
blunted the Japanese advance and put the American 
forces on the offensive for the first time. 





Breaking The 
Sound Barrier 

October 14, 1947 

With two ribs freshly cracked and aching, 
Capt. Charles "Chuck" Yeager lowered 
himself through the bomb bay of a B-29 
Superfortress. The 25-year-old ace and test 
pilot maneuvered into the cramped cockpit 
of the Bell X-1 he christened Glamorous 
Glennis after his wife. 

At 26,000 ft., the bomber released the 
X-1. Yeager flipped switches, igniting his 
craft's four rocket engines. Upward shot 
the orange-painted craft at a 45 angle, and 
5 minutes thereafter a thunderous sonic 
boom rocked the desert floor. The X-1 was 
supersonic. 

On October 14, 1947, Chuck Yeager 
proved that there was life beyond Mach 1. 
For the record, Yeager reached 700 mph at 
42,000 ft., which translates to Mach 1.07. 
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First Successful Jet Airliner 

October 26, 1958 

When the Paris-bound passengers climbed aboard the 
Pan Am jet in New York that day, they were inaugurat- 
ing a new era and coronating a new queen of the skies. 

The Boeing 707 had snatched the crown from the 
Comet, de Haviland's flawed beauty, after authorities 
grounded that fatigue-prone aircraft following a string of 



disasters. That same year, 1954, Boeing flew its 367-80, 
the 707's prototype. The Dash-80 "flew like a bird, only 
faster," according to cowboy-booted test pilot Alvin M. 
"Tex" Johnston. 

Boeing had gambled $16 million — a quarter of its net 
worth — on this, its 707th design. Some bet. A total of 
nearly 1000 civiUan and military 707s were built before 
Boeing finally ceased production of the elegant airliner 
two decades later. 



Fastest 
Aircraft Ever 

October 3, 1967 

What happened that day, when the X-15A-2 
seared across the sky at Mach 6.72 — 4534 mph? Tem- 
peratures of 3000° F barbecued its chrome-nickel skin. A 
scramjet model mounted on the aircraft's lower fin burned away, leav- 
ing a gaping hole that drew heat into the plane's underbelly. Had pilot Pete 
Knight not already throttled his engines dry, the X-15 would have been blow- 
torched from the inside out a few seconds later. 

North American Aviation had built the 50-ft. rocket plane and its two twins 
to fly as fast as possible. But, the X-15's biggest contribution came five years 
earlier, when Maj. Robert White took the craft to 314,570 ft. and entered space. 





Birth Of The Jumbo Jet 



February 9, 1969 

This time, no prototype flew. Instead, 
the first Boeing 747 off the produc- 
tion line roared into Seattle's clouds 
on February 9, 1969. 

Boeing engineers had considered 
the Air Force's C-141 Starlifter 



flawed — the cargo hauler was usually 
full before the machine hit its maxi- 
mum takeoff weight. So the engi- 
neers came up with a super heavy- 
weight carrier with a cavernous 
cargo hold and asked the service if it 



was interested. It was. But to make 
such a purchase up and up, the Air 
Force put the idea up for bid — and 
Lockheed won the C-5A contract. 

Though disappointed, Boeing 
agreed to Pan Am's request 
to adapt its design as an 
airliner. And on January 
22, 1970, aviation and mass 
transit became one, when Clipper 
Young America, the first 747 airliner, 
]Dulled away from the gate at Kennedy 
International bound for London's 
Heathrow. There were 336 passen- 
gers and 15 tons of cargo aboard. 

Unfortunately, one of the four 
Pratt & Whitney JT9Ds conked out, 
and the passengers had to transfer to 
a backup 747 that finally departed 7 
hours later. Some might consider 
that a fitting omen for the jumbo age, 
when commercial aviation abandoned 
elitism in the pursuit of high volume. 
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First Supersonic 
Passenger Flight 

January 21, 1976 

It was with understandable excitement that on Novem- 
ber 29, 1962, officers of British Aircraft Corp. and 

Space Shuttle 
Flies 

April 12, 1981 

Twenty years to the day since Yuri 
Gargarin became the first human in 
space, Cape Canaveral shook to a 
new tremor. Six million pounds of 
rocket thrust hammered Pad 39A at 
Kennedy Space Center — man was 
returning to the endless void. 

This time, however, the visitors 
speared into space in a suspiciously 
familiar vessel, one with a pointed 
nose, an an*ow-like tail, and two un- 
mistakable wings. This was no ballis- 
tic capsule that simply plopped back 
to earth. No. This machine was de- 
signed to fly. 

And so with the launch of Colum- 
bia, the art of flying truly merged 
with the exploration of space. Rock- 
ets would thrust the human explor- 
ers into the unknown, but they would 
return to Mother Earth on wings. 



France's Sud Aviation signed an agreement to join forces 
and produce the fastest airliner ever conceived. And it 
was with understandable excitement that passengers 
boarded the Concorde in Paris and London for simulta- 
neous maiden flights in 1976. 

Although the Anglo-French alliance produced a 
superb Mach-2.2 aircraft, other considerations compro- 
mised its success. The major air carriers complained that 
the cabin and cargo holds were too small, the engines too 
thirsty and the sonic boom unacceptable over populated 
areas. Moreover, they said, at three times the price of a 
747, the ail-plane was too expensive. 

It all proved too much to counter. In 1979, having won 
not a single customer beyond their own national carriers, 
Britain and France agreed to cap Concorde production at 
16 planes. 



^ Nonstop I 
Round-The-World 

December 23, 1986 

On December 14, Dick Rutan and Jeana Yeager 
squeezed themselves into the tiny fuselage of one 
of the oddest airplanes ever constructed. Made of 
composite materials. Voyager was a flying gas 
tank — its 7011 pounds of fuel was more than three 
times the weight of the airplane. 

When it began its takeoff roll, the fuel-laden 
wings scraped along the runway for 2 miles before 
the machine had generated enough speed to actu- 
ally lift off. But fly it did. And on December 23 — 
nine days, 3 minutes and 44 seconds later, Voy- 
ager alighted at Edwards again, its two weary 
voyagers now world travelers and a total of 18 gal- 
lons of avgas left in its tanks. 




Most 
Advanced 
Combat Jet 

December 17, 1993 

Once again, Seattle is the scene of an 
aviation first. At a Boeing facility, a ' 
computer-controlled milling machine is 
grinding away at a 4-ft.-long titanium 
panel. Just another holiday-season 
Friday afternoon at the machine shop, 
except that the machine is fashioning the 
first piece of Aircraft 4001 — the nation's 
first F-22. 

When this new fighter rolls out in early 
1996, for the first time stealth, agility and 
speed will be rolled into a single plane, m 
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Endowing the physically challenged with a wealth of new capabilities. 



BY DAVID FREEMAN 

• A few years ago, it would have been unthinkable for Mono-Ski, it is durable enough to handle the stress of 

disabled athletes to compete successfully in skiing, competitive skiing. The hydraulic shock is adjustable 
triathlons and many conventional sports. Not any so that it can pi-ovide flexibility or stiffness for begin- 
more. Recent engineering advances are putting the ner, intermediate and ex])ert skiei-s. 
physically challenged into the most physically chal- Another breakthrough enabled one athlete v\ith a 
lenging endeavors. leg disability to compete in the gi-ueling 1992 Hawaiian 
Take, for example, the shock-absorbing mono-ski, on Ironman Ti-iatlilon. Not only did he complete the run- 
which an athlete with leg disabilities can slice down ning, swimming and bicycling challenge, but his time 
slopes at com))etitive speeds. Called the Shadow was an incredible 10 hours, 42 minutes. The key to his 
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PHYSICAL ENGINEERING 



success: a carbon-fiber prosthesis, 
developed by Flex-Foot, of Laguna 
Hills, California, that flexes to store 
energy and then springs back to its 
normal shape, returning about 95% 
of the energy to the wearer. 

But as inspiring as the sports de- 
velopments are, they're just the lead- 
ing edge of an emerging wave of 
breakthroughs, as engineers are 
turning their talents to rendering 
disabilities far less debilitating. The 
developments range from here-and- 
now technologies to apparent mira- 
cles in the not-so-distant future — de- 
vices that may restore walking and 
lend sight to the blind and hearing to 
the deaf. 

In the here-and-now vein, for in- 
stance, engineers are tackling two 
problems faced every day by wheel- 




Adjustable shock accommodates disabled 
skiers of all levels. 

chair users. One is the switch from 
the sidewalks to the freeways. The 
solution: the rear-entry minivan con- 
version system, of which a typical ex- 
ample is Kneelkar, made by Mednet, 
of Battle Creek, Michigan. This 
mechanism enables a physically chal- 
lenged driver to use a remote-control 
unit to open the rear gate, unfold a 
ramp and move into the minivan as it 
kneels to just 5 in. above the ground. 

Meanwhile, for the physically chal- 
lenged who want a challenging ride, 
the Quickie P200 promises to be the 
Ferrari of wheelchairs. Made by 
Sunrise Medical, of Fresno, California 
— although at press time not yet 
sanctioned by the Food and Drug 
Administration — the Quickie P200 
has 25% more power than conven- 




Van conversion lets driver open gate, drop ramp and iiydraullcally lower suspension. 



tional wheelchairs for improved hill 
climbing and a shorter wheelbase for 
nimbler handling. 

Rise again 

Yet as practical as such develop- 
ments may seem, they pale before 
the promise of technologies that may 
one day make wheelchairs obsolete. 

Of these so-called assistive tech- 
nologies, none sparks more hope 
than functional neuromuscular stim- 
ulation (FNS). The idea behind FNS, 
which uses electricity to activate 
muscle cells rendered dormant by 
spinal-cord injury, dates back to the 
1700s and Alessandro Volta, who no- 
ticed that muscles twitched upon the 
application of current. 

Today, labs and rehabilitation cen- 
ters are testing FNS systems for 
standing and walking, although none 
has yet obtained final FDA approval. 
The heart of a typical FNS walking 
system is a control unit/electrical 
stimulator. Powered by batteries and 
typically carried in the user's pocket, 
this unit delivers current to paralyzed 
leg muscles through electrodes 
mounted on or inserted through 
the skin of the thighs. The user 
controls the pace and rhythm of the 
stimulation vWth finger svritches on 
the handles of a walker. 

Despite the promise FNS holds for 
an estimated 150,000 paraplegics ^ 
and quadriplegics in the United , Jl 
States, present systems require 
weeks or months of familiariza- 
tion. Even then, they are extremely 
tiring to use, requiring so much more 
energy than a wheelchair that most 
patients eventually give up. 

To relieve fatigue, researchers 
are working with FNS units that 
use as many as 48 electrodes 
rather than the two to six com- 
monly employed. Also under 
investigation are fully im 
plantable systems and hy- 
brids that combine electri- 
cal stimulation with leg 
braces called orthoses. One 
hybrid system, developed at 
the Massachusetts Institute of 
Technology, incorporates brakes. 



Second sight 

In a world designed for the sighted, 
persons with visual impairments are 
at a disadvantage. Fortunately, this 
problem may be rarer in the ftiture, 
thanks to new systems that use vir- 
tual-reality (VR) technology. 

One potential application of VR is 
a personal guidance system to help 
blind people get where they want to 
go quickly and safely. As proposed 
by Jack M. Loomis of the University 
of California at Santa Barbara, this 
portable system would link a GPS 
(Global Positioning System) receiver 
with a database containing street 
names, addresses, geographic land- 
marks and other data. Equipped with 
headphones and a microphone, a user 
would simply utter the desired des- 
tination, and the system would re- 
spond with precise spoken directions. 

What makes Loomis's system in- 
genious is its virtual acoustic display. 
The technology, now developing at 
NASA and Air Force labs, trans- 
forms monaural sounds into binaural 
sounds that seem to emanate from 
specific points in space. This allows 
buildings and other landmarks to call 
out to the wearer as he or she walks 
by, or the desired destina- 
tion to beckon 
until the wearer 
reaches it. A 




Quickie P200 offers speed and handling. 
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Miniature cameras in this headset give 
vlrtual-reality-ili<e viewing to persons 
with low visual acuity. 

commercial version of this device, 
predicts Loomis, is 10 years off. 

Another NASA spinoff is an elec- 
tronic \iev\ing device to help persons 
suffeinng from low visual acuity that 
is uneoirectable via eyeglasses, med- 
ication or surgery. The brainchild of 
Robert Massof, a professor of ophthal- 
mology' at the Wilmer Eye Institute 
in Baltimore, the device consists of a 
headset housing two miniature \ideo 
screens (one for each eye) and three 
tiny video cameras. Two cameras 
provide nornial binocular vision. The 
third eye brings variable focus and 
magnification into the picture. 

But even more radical measures 
are coming. Neuroscientists have 
long known that electrical stimula- 
tion of the brain's cortex produces 
sensations of light (phosphenes) in 
both blind and sighted individuals. 
Now, researchers are exploiting this 
phenomenon to create a visual pros- 
thesis capable of restoring a modi- 
cum of sight to individuals who are 
totally blind. 

As presently envisioned, a visual 
prosthesis would consist of a minia- 
ture TV camera, an array of micro- 
electrodes implanted in the brain, 
and an electronic control unit that 
processes the video signal and then 



virtual-reality technology mated to a 
GPS receiver are the keys to a future 
guidance system for the blind (above). 
Aural technology makes sounds emanate 
from particular points in space (Inset). 
Another device (below) uses data from a 
camera to stimulate microelectrodes 
Implanted In the brain, producing the 
sensation of light. 




VIDEO CAMERA 

PROCESSOR/TRANSMITTER 



transmits it via radio frequency to 
the implanted electrodes. 

"The sense of sight created by 
such a prosthesis would be of ex- 
tremely low resolution, sort of like a 
grid of lights on a stadium score- 
board," says F. Terry Hambrecht, a 
researcher at the National Institutes 
of Neurological Disease and Stroke. 
The idea, according to Hambrecht, 
isn't to recreate normal vision, but to 
enable blind people to at least read 
printed materials. A practical version 
of this device is at least five years in 
the future. 

For sufferers of profound (nerve) 
deafness, technological help arrived in 
the mid-1980s with FDA approval of 
cochlear implants, which transmit 
sound from an external microphone to 
a set of tiny electrodes surgically im- 
planted in the cochlea. Today, roughly 
5000 people have cochlear implants, 
and current research is fast boosting 
sound quality. Such a development, 
once as unthinkable as the disabled 
triathlete, merely offers a preview of 
the changes technology can bring to 
the lives of the disabled. »• 
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What do you call the new Rega 
steering wheel with driver air bag 

and stereo controls? 
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Safe ana souna. 

Keep your eyes on the road. Your hands 
on the wheel. Your finger on the seek and 
scan* It's a safety consideration. Like the 
standard anti-lock brakes, driver air bag, and 
PASS-Key® I! theft-deterrent system. For the 
many other sound ideas in the 1994 Regal, 
call 1-800-4A-BUICIC 
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The New Symbol For Quality 
In America. 
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RAT VISION 



This new TV is only 4 in. deep. 

BY STEPHEN A. BOOTH, Contributing Editor 



• Notch another hole in the belt for 
the TV industry's ongoing effort to 
flatten the curvature of its screens. 
The latest advance in the Battle of 
the Bulge comes courtesy of Mat- 
sushita Electronics, corporate parent 
of the Panasonic and Quasar brands. 

The company's new Flat Vision 
television, a 13-in. -diagonal model 
novf selling in Japan, is perfectly flat. 
Amazingly, it's just 3.9 in. thick. 
More amazing still, the model TH- 
14F1 isn't a liquid-crystal display 
(LCD) set, as you might expect from 
its thinness. It's a glass-vacuum cath- 
ode-ray tube (CR'T) — actually, about 
10,000 of them assembled in a quilt- 
like pattern. 

Don't look for the telltale cone of 
an electron gun protruding from the 
rear of the set. Flat Vision doesn't 
use one. Instead of driving a gun to 
trace a beam across the breadth of a 
screen, Matsushita employs a tech- 
nology called Matrix Drive. In 
essence, a great number of individual 
beams are used to ignite small cells 
of color phosphors. 'These cells, each 
really a self-contained CRT, are as- 
sembled in a rectangular matrix to 
form the screen. 

Matrix Drive has been in the 
works at Matsushita for more than a 
score of years. The premier demon- 

IMAGE OF FLAT VISION 
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PARAOEL USE OF 
MULTIPLE SMALL 
CRTS 



stration came in 1985 at Japan's 
Tsukuba Science Expo. By the 
spring of 1989, coinciding with the 
50th anniversary of commercial 
broadcast TV, the company showed 
6-in. -diagonal working models just 
2.5 in. thick. A 16-in. prototype was 
only slightly thicker. 

Matsushita contended then and af- 
firms now that large screen sizes are 
possible with Matrix Drive — including 
vridescreen 16:9 formats and high- 
definition models. Today, 20-in. and 25- 
in. Flat Vision sets are in the works. 

The challenge 

Flat Vision is a video hybrid. It 
adapts technology from both conven- 
tional CRTs and active-matrix LCD 
monitors, and combines the respec- 
tive advantages of each: The greater 
brightness of the tube and the wider 
viewing angle of the flat LCD. 

The faceplates of conventional TV 
tubes are curved for several reasons 
including sheer physical stamina — a 
convex surface withstands the stress 
of a vacuum better than a flat sur- 
face. (Geometry plays a role, too. 

CRTs use an electron gun to pivot 
a beam from left to right and top to 
bottom on the screen's faceplate. 
There the beam strikes the red, 
green and blue phosphors that pro- 



duce the color picture. The bigger 
the screen, the greater the sweep — 
and, therefore, the deeper the tube 
must be in order to prevent distor- 
tion at the extreme edges. 

The magnetic lenses in today's 
guns focus their beams at wider angles 
more accurately than before to hit 
the correct phosphors. And the metal 
shadow-mask that sights the targets 
is less prone to the heat-warpage 
that might alter the beam's path. Ad- 
ditionally, a latticework of opaque- 
black pigment separates each color 
phosphor, ftuther reducing the chance 
that a misguided beam will light the 
wrong one. Still, there are limits. 

CRTs need depth and some curva- 
ture to deliver a bright, acciu'ate im- 
age. Unfortunately, curved surfaces 
tend to reflect ambient light, and the 
resulting glare washes out the dis- 
play by reducing its contrast. Also, 
you can't see around a curve: View- 
ers seated at extreme angles won't 
get the whole picture. 

Thin, ruler-flat LCD televisions 
overcome the geometry problem by 
eliminating electron beams entirely. 
A so-called active matrix of individual 
electrodes supplies voltage to each 
specific pixel of the red, green and 
blue phosphors. 

The downside of LCDs, at this 



BASIC STRUCTURE OF FLAT VISION 

UNE CATHODE 



SIGNAL MODULATION 

ELECTRODE 



REAR ELECTRODE 




FLUORESCENT 
SURFACE 



PHOSPHOR 



HORIZONTAL- 
DEFLECTION 
ELECTRODE 



38 



PM PUUSIRATIONS BY ADOLPH E BROTMAN 



VERTICAL-DEFLECTION 
ELECTRODE 



POPULAR MECHANICS • DECEMBER 1993 



writing, is cost and brightness. Lai'ge 
LCD panels — even 13-in. ones — are 
hard to manufacture and, therefore, 
prohibitively expensive. Meanwhile, 
picture brightness, relative to screen 
size, remains low compai'ed to CRTs. 

How it works 

Matsushita's Matrix Drive gets the 
flatness of LCD with the brightness 
of CRT by making the latter ex- 
tremely small — measuring less than 
Vo in. high x Vio in. wide. Picture these 
dimensions and you'll understand 
how the glass "tube" can be made 
flat. All told, the 13-in. Flat Vision TV 
contains 9680 of these tiny CRTs. 
The screens have just tu'o rows of five 
RGB pixels — each pixel is a trio of 
red, gi'een and blue phosphors. 

Because they're so small, Mat- 
sushita can create an electrode grid 
to drive each mini-CRT in sequence, 
in a manner similar to the active 
matrix of an LCD panel. Instead of a 
single (3-beam RGB) electron gun. 
Flat Vision has a gi-id of 44 line cath- 
odes i-unning hoi-izontally across the 
screen. These intersect 222 vertical 
control electrodes standing left to 
right across the screen. The intersec- 
tion points — 9768 of them — become 
the control centers for each tiny 
screen. 

Undei' the hood, or behind the face- 
plate as illustrated on the opposite 
page, the action's a bit more com 
plicated than the pull-and-fire 
skeet shoot of a typical 
CRT's electron gun. 

The sheet-like linear 
cathodes — all 44 of them 
equivalent to a tube's 
cathode — produce elec- 
tron beams through the in- 
teraction of the rear and the 
control electrode plate. These ^ 
beams then pass between the 
signal-modulating electrode and 
the focus electrode before the hori 
zontal- and vertical-deflection elec 
trodes dispatch them to the appro- 
priate phosphors on the fluorescent 
screen. 

Sounds simple, but what's missing? 

(I'lrasc turti In pufic 92) 
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• By the late 1970s it was clear that independem 
firearms policies among the five branches of the U.S. 
armed forces had created a logistical night- 
mare. In the area of small arms, for exam- 
ple, they were using 25 different types 
of weapons and nearly 100 types of am- 
munition. Even worse, no branch wa.< 
using the 9mm Parabellum bullet, tlic 
standard-issue sidearm ammunition for 
NATO forces, which made the United 
States the only NATO ally not in s.vtic. Some- 
thing had to be done. 

Finally, in 1979, the Joint Services Small 
Arms Planning Commission was formed to 
deal with the problem. Its solution wa.s 
straightforward: Replace the .45-calibei' 
1911 pistol, which had been in use with modifi- 
cations since 1911, with a highly advanced 9mm 
sidearm and make it standard issue throughout the 
five branches. The committee drew up specifications 
for this sidearm and called it the M9. 

After years of development, torture testing and 
committee wangling, the prototype that eventually 
came out on top of an 8-company competition was the 
Beretta double-action 16-shot (15 rounds in the maga- 
zine, one in the chamber) 92F pistol. To emerge as the 
winner, it successfully endured baking to 140° F, fi-eez- 
ing to ^0° F, soaking in saltwater, repeated dropping 
on concrete and being buried in sand, mud and snow. 

It also survived the triathlon of fii'earms testing, a 
brutal performance demo called the MRBF (Mean 
Rounds Before Operational Failui-e). While the MRBF 
was set at a reasonable 495 rounds for the M9, the 
winning weapon was expected to sui'pass this level by 
a wide margin. How wide? MRBF testers i-epeatedly 
took the Beretta to 35,000 I'ounds — a figure equivalent 
to five or sLx times the pistol's service life. 

In the end, some 8.5-million rounds were fired 
through M9s in the protot\'])e stage and in use since 
the late 1980s, which makes it the most tested fii'earm 
in the world, and reliability figures show an incredible 
average of only one malfunction per 17,500 rounds. 
All light, so the M9 is tough. But how good is it? To 



Subjected to rigorous testing and combat In Desert Storm, the Beretta 92FS 
passes muster as the official U.S. military sidearm. 

BY ALEX ZIDOCK; PM Photos by Brian Kosoff 
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find out, I went to Beretta U.S.A.'s 
manufacturing plant in Accokeek, 
Maryland, south of Washington, 
D.C., to see how it's made. Then, I 
spent some quality time with it at the 
shooting range. 

Beretta calls the most recent ver- 
sion of the M9 the 92FS. It weighs 
40.89 ounces with 15 rounds in the 
magazine (34 ounces empty), and it 
feels nimble and well balanced in the 
hand. Specifications are 8.54 in. from 
the tip of the nickel-chromemoly steel 
barrel to the back of the grip, and 5.51 
in. from the bottom of the grip to the 
top of the slide, which is also made of 
nickel-chromemoly steel. Its surpris- 



ing lightness comes from the 7075-T6 
aircraft aluminum in the frame. 

Fast target acquisition is a top pri- 
ority, and the M9's sights are state of 
the art. The front sight has a large 
white dot below the top of the blade 
that stands out in sharp contrast to 
the flat-black finish of the slide. The 
rear sight is a notched square with 
either a white post below the notch or 
two large dots on either side. 

The open slide is another impor- 
tant user feature because it offers 
the shooter direct access to the 
chamber, even when the slide is all 
the way in the rearward position. If 
there's a malfunction or a jam, the 



shooter can easily flip over and dump 
or clear ammunition from the en- 
larged ejection port. 

Double-action, a unique decocking 
device and the firing-pin locking 
block enable the Beretta to be confi- 
dently carried with a round in the 
chamber and still be ready to shoot. 
To accomplish this, the shooter de- 
ploys a decocking device that rotates 
the firing pin out of position and 
drops the hammer even though a 
round is chambered. The possibihty 
of accidental discharge is eliminated, 
and the weapon can still be fired by 
simply pulling the trigger. 

Like other semiautomatic pistols. 



The Mil Compact Pistol 

• After the five branches of the U.S. military began putting 
Beretta-made M9s into service, the U.S. Army Military Police 
School at Fort McClellan, Alabama, drafted a plan to add a com- 
pact 9mm sidearm to the list of authorized weapons. Require- 
ments called for the M1 1 to be a 9mm semiautomatic double-ac- 
tion pistol holding a minimum of eight rounds. It had to have an 
overall length of 7.8 in., feature an ambidextrous magazine catch 
and have a reliability rate of 17 allowable stoppages out of 
15,000 rounds fired. 

The winner of the ensuing bid-and-torture-test process was 
the Sig Sauer 228 or, as the Army calls it, the M1 1 compact pistol. 
The new Ml 1 is intended to be used by military police, flight crews, 
armor crews, intelligence agents, general officers and other ap- 
proved personnel who may prefer it to the full-size M9. 

Overall size of the Sig Sauer 228/M11 is 7.8 in. long 
and 5.35 in. high. It has an unloaded weight of 29.1 ounces 
and an ammunition capacity of 14 rounds (13 in the magazine, 
plus one in the chamber). Like the M9, the Ml 1 has a decock- 
ing lever that deactivates the firing pin when a bullet is cham- 



7" 



w 
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Although compact 
and easy to conceal, 
the Mil has a 
1 4-shot capacity. 

bared and the hammer is down. With the 
safe off, the sidearm is capable of being 
fired by simply pulling the trigger. 
Since its acceptance by the U.S. Army last 
year, the compact Sig Sauer 9mm has won 
many converts, including a dozen law-enforce- 
ment agencies. 
For information on civilian models, write 
Sigarms, Industrial Dr., Exeter, NH 03833. —A.Z. 
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Inside The Beretta 92FS 
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the 92FS has a safety beneath the 
rear sight that utilizes a firing-pin 
blocking bar. However, unlike the 
others, the Beretta's blocking bar 
protrudes through the slide, indicat- 
ing that the safety is in working 
order. Another unique feature is a 
loaded-chamber indicator, which uses 
a red warning dot on the exposed edge 
of the raised extractor to tell the 
shooter that a round is in the chamber. 

As mentioned, the original desig- 
nation of this Beretta sidearm was 
changed from 92F to 92FS. The S 
stands for slide over-travel system, 
and it consists of a slot cut under the 



left slide rail and a hammer pin with 
an oversize head. This beefed-up sys- 
tem ensures that the slide will re- 
main intact even if the sidearm is 
abused through repeated firing of 
high-pressure loads. 

Other important features on the 
92FS are a straightened and grooved 
trigger guard for a good 2-handed 
grip, a barrel with chrome plating and 
a coating of an epoxy resin and a lan- 
yard ring on the bottom of the grip. 

The torture testing I mentioned 
earlier is only part of the story. The 
final set of tests begins with the firing 
of an extremely high-pressure proof 
round. After examination for damage 
or cracks, the pistol is then locked in 
a bench rest and tested for accuracy 
at 50 meters. 



A recent Improvement In the 92FS Is the 
sllde-rall slot beneath the barrel (top). The 
bairel and slide (left) are made of nlckel- 
chromemoly steel, while the frame Is made 
of aluminum. The red warning dot on the 
exposed extractor (above) Is a visual 
display Indicating a loaded chamber. 

Out of 6000 sidearms that pass the 
tests, 30 randomly selected pistols 
are fired with a soft copper-backed 
dummy cartridge to test firing-pin 
depth and concentricity. Ten of these 
pistols are completely disassembled, 
and the parts are mixed before re- 
assembly. Then they are tested and 
analyzed again. For a final kicker, a 
group of three are subjected to 
15,000 rounds of firing. 

To be sure, these are rugged tests, 
but the weapons serve a rugged pur- 
pose. The 92FS has already proven 
itself in combat in the Gulf War, So- 
malia, Panama and Grenada. Several 
9mm and .40-caliber models have 
been put into civilian service by more 
than 800 law-enforcement agencies 
throughout the country. M 
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It's magna cum laude for all members of 
our latest graduating class. 




• A.<; we get ready to welcome some 
'94 newcomers into the PM long-term 
test fleet, we find ourselves saying 
farewell to several faithful veterans. 

Cadillac Eldorado 
Touring Coupe 

Editor's Note — In a previous report, 
we stated that the 7500-mile service 
at Brogan Cadillac in Ridgewood, 
New Jersey, cost $337.03. This was 
incorrect. Our bill did total $337.03. 
However, the total included $260 to 
repair damage to the front fascia 
incurred in a snowstorm. The actu- 
al cost of the 7500-mile service was 
$77.03 for parts and labor. Also, we 
misspelled the name of Brogan 
Cadillac. We regret the errors. 

This is the fourth and final report 
on our long-term test of Cadillac's 
Northstar Powertrain System, which 
w^as wTapped in the guise of an Eldo- 



rado Touring Coupe. We wanted to 
know if such a sophisticated, complex 
system could be reliable in daily hard 
use. A 32-valve dohc sequential port 
fuel-injected V8 pumping out 295 
horsepower is not your everyday 
auto engine. Nor is the 4-speed 



totally computer-controlled automat- 
ic your garden-variety transmission. 
So we wanted to know. 
Now we know. 

Cadillac's Northstar Powertrain 
System is a gem. In the past 12 
months and 20,000 miles, we have de- 
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noticed a maJor-lca^uc mystery dent. 
The garage attendants just shrugged 
and we got stuck with a $1590 body- 
shop bill, plus two weeks without our 
precious Corolla. Then, as the car sat 
waiting to be picked up, some kids 
threw a baseball through the wind- 
shield. Three more days were lost. 

At least the Toyota dealership, 
where w'e had our 15,000-mile ser- 
vice, was prompt. We dropped off the 
car at 10 am and picked it up that 
afternoon. In a way, the simplicity 
and efficiency of the w-hole system 
was worth the $428.63 senice bill. 

With more than 23,000 miles on 
the odo, it's time to say goodbye. And, 
although we found the seats a bit too 
finn and the lack of a glovebox light 
frustrating, we can cite no other 



liberately beat on this engine. We 
drove it extra hard. Floored the 
throttle whenever possible. Put extra 
demands on the powertrain when- 
ever we could. The car made 1000-mile 
tiips and 42-mile daily commutes. It 
rolled at 90 mph on interstates and 
sat in 105° heat in giidlocked New 
York City traffic. Yes, wo purposely 
tried to break it. 

We couldn't. The cai' is still as strong 
and reliable as the day we picked it 
up. The Northstar is one world-class 
engine that will give any owTier years 
of pleasurable driving. We're sorry to 
let this one go. — Joe Oldham 

Toyota Corolla LE 

N.Y.C. parking can be a nightmai'e. It 
can also mar the senice record of 
even the most reliable of cai-s. If you 
pai'k on the street, you risk having it 
stripped, hit, ticketed or tow-ed. Arid 



even an at- 
tended pal- 
ing garage 
no guarante? 

against disaster. _ 
Take our Toyota Corolla, 
for example. It was sening us just 
fine, racking up 100 miles a day at 29 
mpg commuting in and out of the 
city, as reliable as sumise. Then we 



GRAND 
CHEROKEE LAREDO 

fault — the Corolla served us 
well. The power, reliability and room- 
iness of this compact make it one 
of the best in its class. 

— Deborah Frank 
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LONG-TERM TEST CARS 



Dodge Intrepid ES 

We've racked up more than 5000 
miles on our Intrepid since our last 
installment. Almost without excep- 
tion, they've been trouble-free and 
remarkably pleasant. Passengers 
who haven't had a ride in a Chrysler 
LH sedan are invariably amazed at 
the spacious interior as well as the 
capacity of the tnink. 

Diiving the Intrepifl is not exactly 
sports-car-like, but very nearly so, as 
the suspension and steering are fiiTn 
and well controlled. There's no wal- 
low and virtually no sway, and the 
suspension seems to swallow up New 
York City's numerous potholes. 

We're achieving an amazing 18 
mpg in 2-ft.-at-a-time grudge-match 
commuting. Highway driving sees 27 
to 28 mpg displayed on the trip 
computer. Such mpg is nothing short 




In fact, it was so popular that two PM 
staffers went out and bought their 
own after driving our test car. 

It's rare when no negative com- 
ments show up in a test vehicle's 
logbook. But that's what happened 
here. In fact, the raves got a little 




aplomb. And with style. It's easy to 
drive, easy to live with and seemingly 
bulletproof. All we did for a year was 
perform by-the-book maintenance 
and keep it full of gas. 

One last thought. If you buy one — 
get the optional V8. It reaUy makes 
this vehicle. — J.O. 



of miraculous for a 214-hp 4-cam 24- 
valve V6 towing a 3300-pound sedan. 

The single complaint was a minor 
but annoying wind leak in the left 
rear window. Sure enough, we soon 
saw a Technical Service Bulletin ad- 
dressing the problem. And the dealer 
corrected it at the first service. 

We're planning to keep this one 
around as long as we can. 

— Mike Allen 

Jeep Grand Cherokee 
Laredo 

This has to rank as one of our all- 
time-favorite long-term test vehicles. 



boring to read after awhile. 

If you read our last report, you 
know we didn't like the stock tires 
and that our Jeep suffered from 
some vandalism. But none of that is 
the fault of the vehicle. What you can 
say about the Jeep Grand Cherokee 
is that it is one very livable vehicle that 
is also very lovable — to everyone who 
drives it and everyone who sees it. 

It's immensely versatile, equally at 
home in front of a Home Depot, a 
Little League field or Tavern On The 
Green. It's equally adept at hauling 
people, a boat or just yourself. What- 
ever task it's assigned, it does with 



Mercury Villager IS 

After 18,000 miles, our Mercury Vil- 
lager drives like it just rolled out of 
the shoviToom. We've appreciated its 
carlike handling and performance, as 
well as its removable seats that con- 
vert the interior to a big cargo hauler. 

The engine fired up smoothly on 
the very first crank, and hasn't missed 
a beat since, complemented by a tight, 
solid feel to the body and the absence 
of creaks and vibrations. Fuel econo- 
my has been a steady 21.3 mpg. 

Villager's interior ranks as one of 
the most convenient in the industry, 
with pockets in the doors, storage 
bins, cup holders and nooks in the 
instrument panel. The flat floor and 
reach-through space between the 
seats hold all kinds of items within 
easy range of the driver. 

How does Villager stack up against 
the industry-leading Chrysler mini- 
vans? Villager is about the same size 
as the standard Chrysler, though 
there's no extended body option. 
Drivetrain performance is at least on 
a par with the Chryslers, even with- 
out an awd option. And interior lay- 
out and conveniences are at least 
equal. Call it an alternative worth 
examining. — Jim Dunne 

(Please turn to page 112) 
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PERSONAL 
COIVIMUNICArORS 

A new breed of pen-based computers work 
like your brain and fit in your pocket. 

BY FRANK VIZARD, Electronics Editor 

• They just may be the most important com 
munications invention since the tele- 
phone. What are they? One is 




called iNi'Wion. Anoinei 
goes by tlic name 
Zoomer. The 
indu.sti-y calls , 
them Per- 
sonal I)i}>ital ^ 
Assistants » 
(PDAs). The ^ \ 
Klinfi'ons, Ker- 
enghi and other 
races inhal)iting 
the futuristic sci- 
ence-fiction televi 
sion series, "Stai 
Ti-ek, The Ne.xt Gen 
eration," call them 
PADDs (Personal Access 
Display Devices). You can 
call them personal comniu 
nicators. And you can put 
one in your pocket i-ight now. 

It would be a mistake to 
think of PDAs as the ultimate 
small computer. With PDA.-> 
there are no complicated operating 
platforms, elal)oi-ate subdirectories v 
and arcane commands. In fact. PDA.- 
dispense with the keyboard entirely 
you enter data with a pen. 

At the same time, PDAs are 
more sophisticated than the 
electronic organizers that have 
been around for years. Ap 
pie's Newton, also marketed 
l)y Shai-p under the name 
E.xpert Pad, uses a fast, 
low-enei"gy-consuming :> 
bit RISC' processor run 
ning at 20 Mil/.. Zoomer. 
marketed by both Casio 
and Tandy, uses an even 
less en ergy-consu m i ng 
l()-bit processor op 
crating at 7 MH/. 
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The biggest difference, though, lies 
in the PDAs' communications capa- 
bilities and the variety of software 
with which they can be used. 

The standard bearer for PDAs is 
Apple's Newton. What you grab 
right away, both physically and in- 
tellectually, is the pen. With the 
pen you can print, write in cursive 
or draw pictures and diagrams. 
Newton will then clean up your 
scrawls and turn them into typed 
notes and legible graphics. Text, 
graphics and handwritten notes 
can even be combined for simulta- 
neous display. What you're actual- 
ly seeing on the liquid-crystal dis- 
play is electronic ink formed when 
the stylus pushes down the top 
layer of conductive material onto 
another conductive layer under- 
neath. The point where the volt- 
age is interrupted appears as an 
ink mark. 

The handwriting-recognition 
software in Newton is one of the 
core technologies of the machine. 
The software uses what are called 
recognizers to analyze what you 
have written. These recognizers 
actually work better with time. As 
you continue to use Newton, the 
recognizers adapt to how you 
write letters and numbers. New- 
ton may not recognize your letter 
"g" the first time, but it will 
eventually as it gets to know you 
better. 

Also at the core of Newton is 
how it handles information. Unlike 
computers, which require you to 
open files before entering any 
data, Newton almost works like 
your brain in terms of how it 
processes information. Newton 
lets you spontaneously store bits 



of data as independent notes — think 
of them as separate scraps of paper. 
These notes go into little folders 
stored in Newton's memory. 

Unlike a computer, Newton has 



How Data Is Stored 




Newton stores bits 
of Information In little 
folders, but can Intelligently 
retrieve all the folders relating 
to a single subject. 



the ability to sort through all of these 
different folders and retrieve bits of 
connected data. If you were sched- 
uled to lunch with Barbara Novak, 
for example, Newton could also re- 
trieve all the information relevant to 
this person, such as her business ad- 
dress, previously discussed projects 
and a map to her office. Just like 
your brain, Newton can make intelli- 
gent connections between bits of 
information. 

Newton's built-in capabilities are 
augmented by a slot for PCMCIA 
cards. About the size of a credit card, 
a PCMCIA card is dedicated to a 
specific task. Optional PCMCIA 
cards for Newton include topics as di- 
verse as "Fodors '94 Travel Manager" 
and "STATS," a compendium of 
baseball statistics. 

PCMCIA cards can also increase 
memory capability. As it is, Newton 
has 192K of RAM and 4MB of ROM, 
roughly the equivalent of 600 screens 
of iriformation. 

PCMCIA cards can even let you 
know where you are. AT&T Micro- 
electronics, Trimble Navigation and 
other partners are developing cards 
that use the Global Positioning 
System (GPS), a satellite naviga- 
tion system offering pinpoint ac- 
curacy in determining location. 
PCMCIA cards vary in price, 
but they typically range from 
about $30 to $150. 

A PCMCIA card also lets 
Newton receive pages. The 
Messaging Card is a radio 
paging receiver that dis- 
plays messages on screen. 
Two Newtons can also ex- 
change information via an in- 
frared link with a 1-meter range. 
Newton can also download data to 
a personal computer or printer. 

With an optional modem, New- 
ton can expand its communications 
range. If you want to send a fax, 
simply write out the message and 
the command "fax Barbara." 
Newton automatically formats 
the fax complete with cover letter, 
deduces that the recipient is Bar- 
bara Novak (if there is more than 
one Barbara, Newton will let you 
choose from a short list), re- 
trieves the fax number and sends 
it at the touch of a button. Newton 
can also work as an auto-dialer. 

Newton Mail, meanwhile, is an 
on-line service soon to be offered 
by Apple that links Newtonians 
with subscribers to the Internet 
on-line service. 

The second standard bearer is 
Zoomer, sold by Casio and Tandy. 
Zoomer is similar to Newton in 
many ways. If anything, Zoomer 
has more built-in software, in- 
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eluding programs that access the 
America On-Line Network (a lan- 
guage translator), "Pocket Quicken" 
(financial software), a variety of ref- 
erence material and other items. 
Zoomer also supports PCMCIA 
cards, giving the machine added 
capabilities. 

Communications capabilities are 
somewhat similar, as well. Zoomer 
does not have a built-in fax capability 
but relies on a PCMCIA card for that 
job. With the exception of the built-in 
America On-Line program, in fact, 
Zoomer relies on PCMCIA cards for 
most of its communications skills. 

Another similarity is the list price 
—about $800 for Newton and $700 
for Zoomer. 

Both products also run on alkaline 
batteries. Newton uses four AAA 
batteries that provide about 21 hours 
of service. Zoomer uses three AA 
batteries offering more than 50 hours 
of use. 

The major difference between the 
two, though, involves the handwriting- 
recognition software. Zoomer only 
recognizes block printing and not 
cursive writing, a restriction that tends 
to slow down the data-input process. 
Zoomer differs in the amount of 
memory available, as well — 350K of 
available RAM and 4MB of ROM. 

Newton and Zoomer are in many 
ways derivatives of the much more 
expensive and larger EO personal 
communicators marketed by AT&T 
to business users. EO has a pen-based 
data-input system and includes a cellu- 
lar phone for communication. But EO 
is too large and cellular phone rates 
are too expensive for casual users. 

Likewise, there will be more PDAs 
derived from the Newton and Zoomer 
models. Compaq, Motorola and IBM 
are working on PDAs — the latter's is 
likely to be a small version of its 
ThinkPad portable-computer line. 

In Europe, meanwhile, Amstrad, a 
British company, is selling its own 
PDA with software supplied by 





The display screen for Amstrad's PenPad looks like a notebook. 
You flip through the electronic pages by touching the arrows. 



Texas Instruments. In some re- 
spects, the Amstrad PenPad is actu- 
ally an improvement on Newton and 
Zoomer. The screen actually looks 
like a notebook, complete with what 
appear to be loose-leaf binder rings. 
To discard information, you simply 
press one of the rings and pull the 
"page" off the screen. Functions ap- 
pear on the screen by touching any of 
the icons aligned along the top and 
the right side of the display. You even 
search for information much like you 
would in a notebook. Two arrows in 
the upper righthand corner let you 
flip through the electronic pages until 
you find the desired information. 
This is about as far from a computer 
operating system as you can get. 

In the short term, you can expect 
other types of products that use 
either Newton or Zoomer tech- 
nology. Sharp, for example, 
i? offering 
a product 
called the 
PT-9000, which 
mixes features 
of a PDA and a 

J notebook com- 
puter. The PT- 
m)0 features a 
large display, 
a detachable 
keyboard, two 
PCMCIA slots 
and GeoWorks 
operating soft- 
ware. New- 
on's data- 
processing 
software, 



meanwhile, is slated 
for use in telephones, 
sketch pads and a 
variety of business 
devices. 

Farther out on 
the horizon — 
but closer than 
you may think, 
according to 
AT&T Micro- 
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rAPDA 
Of the 
near 
future as 
envisioned by 
AT&T Micro- 
electronics: 
cellular phone and 
speech-recognition 
software are built In and 
the display shows still 
Images and full-motion video. 

electronics — are PDAs with 
even more stunning capabilities. This 
vision of a PDA includes a machine 
with a built-in modem, a cellular 
phone, speech-recognition software 
so data input is by voice (you speak, 
it listens) and a display that would 
show high-quality still images and 
full-motion video. The glass display 
would be replaced by a plastic mater- 
ial that would be lighter, more shock 
resistant and could even be rolled or 
folded. And, of course, it would fit in 
your pocket. That's a lot of technology 
devoted to staying in touch. m 
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With competition tougher across the board, 
it's clear that being merely good Is no longer good enough. 



BY TONY SWAN, Automotive Editor 

• Although the situation didn't just materialize 
overnight, we think it bears mention anyway: There 
aren't any bad cars anymore. 

Import or domestic, the pressures of competition 
have steadily raised the acceptable quality minimums 
to the point where almost any vehicle can be expected 
to provide reliable, safe, hassle-free service during its 
lifetime. If it doesn't measure up to that standard, it 
can be expected to disappear. A good many have. 

While this is pretty much universal today, it's not un- 
fair to say that the imports — particularly the Japanese 
imports — ^were a key element in the overall improve- 
ment. The quality standards established by manufac- 
turers like Toyota, Honda, Nissan, Mitsubishi, Mazda 
et al. have forced the worldwide industry to make bet- 
ter vehicles across the board. And even though the 
quality/durability/reliability picture is more uniform 
than at any time in recent memory, the Japanese are 
still setting the pace. Toyota, in particular, dominates 
the various J.D. Power quality indexes. 



With that in mind, here's what's on the immediate 
import horizon for the 1994 model year. We should also 
note that the word import is used here to embrace any 
brand name produced by a manufacturer headquar- 
tered somewhere other than the United States. 

Acura 

The dimensions are similar, and it's pretty much the 
same base engine. But beyond that, this is an all-new 
Integra, inside and out. Research revealed that previ- 
ous Integras weren't scoring well on the fun-to-drive 
index, so that was a key design target for this one. And 
judging by our first encounters, the design team scored 
a bull's-eye, particularly with the hot-rod GS-R version. 

A new 170-hp 1.8-Iiter dohc 16-valve VTEC Four 
lends real urgency to the GS-R's forward progress, and 
the redesigned chassis makes it very easy to drive 
quickly. Ride quality and noise isolation are both im- 
proved, and so is the interior. 

The new Integra's styling makes it clear that fun- 



so 
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to-look-at is an important part of fun-to-drive. 

Integras will be offered in two body styles — coupe 
and sedan — ^with three trim levels for each, including a 
GS-R sedan for the first time. Dual airbags are stand- 
ard, and antilock brakes are optional. 

Elsewhere at Acura, there will be a GS version of the 
Legend Sedan for '94, featuring the 230-hp V6, 6-speed 
manual transmission and sporty suspension introduced 
in the Legend Coupe last year. The superb NSX 
2-seater gets bigger alloy wheels and fatter tires. 

Alfa Romeo 

Alfa's handsome 164 sedan series gets a power infusion 
for '94 with two new 16-valve versions of its 3.0-liter 
V6 engine family, rated at 210 and 230 hp. The coming 
model year will also be the last for Alfa's Spider. 

Aston Martin 

Aside from dual airbags, A-M's elegant Virage coupe 
and Virage Volante convertible enter 1994 unchanged. 
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Audi 

Introduced at midyear, Audi's new Cabriolet is a top- 
less version of the old Coupe Quattro, towed by the same 
smooth 172-hp 2.8-liter V6 that powers the 100 series. 

Beyond the recent addition of a lOOS Wagon and 
minor trim changes to the 90 and V8 Quattro, Audi's 
1994 lineup is unaltered. 

Bentley 

Three basic models — the Brooklands, the softtop 
Continental R and the Continental R coupe — contin- 
ue to make up the Bentley line. Upgrades include a 
long-wheelbase Brooklands variant, dual airbags and 
a 20% horsepower increase across the board. 

BMW 

The midyear arrival of the new Cabriolet completes 
BMW's handsome 3-series lineup. The new ragtop is 
propelled by BMW's potent *> t^jif^y^j^ j fiQ.v.p inline 
Six. A removable ali^^^^^^^_ 
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BMW has 
also added its 
new dohc 32- 
vaive alloy V^8 
engines to the 5-series, 
creating the 530i (3.0 liters, 215 hp) 
and the 540i (4.0 liters, 282 hp), plus 
a V8 version of the station wagon 
model, the 530i Touring. 

BMW has also made the 4.0-liter 
V8 engine available in the 8-series 
coupe— the 840Ci. 

Ferrari 

There's more muscle — 312 hp — on 
tap in the 348's 3.4-liter dohc 32- 
valve V8, but of perhaps greater in- 
terest to Ferraristi is what's gone — 
the 348's roof, creating Ferrari's first 
2-seat spider since the Daytona. 

Honda 

The all-new Accord is reviewed in 
one of our Drive Reports. But there's 
another significant newcomer in the 
stable for '94. It's called the Pass- 
port, and it's the first sport/utility 
vehicle Honda has ever offered. If 





the Passport looks strangely famil- 
iar, it's because Isuzu offers the same 
vehicle, and calls it the Rodeo. 

At the small end of the spectrum, 
Honda has raised the Civic del Sol 
into the pocket-rocket class with the 
availability of a 160-hp 1.6-liter dohc 
16-valve VTEC engine. 

Hyundai 

Although it's technically a 1995 mod- 
el, look for a new Sonata to roll into 
Hyundai showrooms in early '94. 
This vdll be an all-new car — bigger, 
riding a longer wheelbase and a more 
sophisticated suspension. 



DRIVE REPORT 

HONDA ACCORD 

• It takes only a glance to discern the 
most Important change in the new Ac 
cord, fifth in Honda's pace-setting midsize 
series. Not necessarily the biggest 
change. But definitely the most important 

The fourth-generation Accord, intro- 
duced for 1990, drew flak for its conserv- 
ative styling, barely changed from gener- 
ation three. And ultimately, it lost its U.S. 
best-selling-car title to the Ford Taurus. 

Honda obviously took this lesson seri- 

SPECIFICATIOIMS 

Layout Front-engine, front-drive 

Body styles Sedan, coupe, wagon 

Engines 1 30-hp sohc 1 6V 2.2-liter 14 
145-hp sohc 16V VTEC 2.2-liter 14 
Transmissions 5M, 4A 

Wheelbase 106.9 in 

Track, f/r 59.6/59.1 in. 

Length 184.0 in. 

Width 70.1 in. 

Height 55.1 in. 

Min. curb weight 2800 lb. 

Brakes, f/r Disc/drum; Opt: disc/disc, ABS 




ously. With its rounded front and raised 
decklid, the new Accord sports a much 
more international flavor. Its Accord lin- 
eage is readily apparent, but there's also a 
hint of BMW 3-series. Its wider track (and 
wider body) lend a more aggressive look, 
and there's more room inside to go with it. 

As you'd expect of a Honda, there's a 
host of functional changes. Chassis rigidi- 



ty has been upgraded, handling is even 
more positive and ride quality has im- 
proved. The addition of Honda's VTEC 
variable-valve timing system extracts 
more power and mpg from the upscale EX 
version of the 2.2-liter Four. And there's a 
V6 en route a few months down the pike. 
Looks like another best seller to us. 

— Tony Swan 
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BMW 3-SERIES CABRIOLET 



Look I'or more power from the 
base engine, a 137-hp dohc 16-valve 
Four. The optional powerplant will 
be Hxoindai's 142-hp 3.0-liter sohc V6. 

One more thing to expect from this 
mainstream midsize sedan: one of 
the lowest base prices in this class, 
probably well under $13,000. 

With the exception of the pre- ^Bj 
mium subcompact Elantra, which ^| 
gets a cosmetic update, Hjoindai's 
other 1994 changes are limited to 
minor trim and color variations. 





speed transfer case features a locking 
center differential for really tricky going. 

All things considered, tfie Defender is 
the most capable off-road civilian vehicle 
this side of the Hummer, and a whole lot 
more fun to dnve, particulady on the 
street. Yes, it's pricey. But it's also the 
best of its kind. — T.S. 



DRIVE REPORT 

LAND ROVER DEFENDER 90 

• This jaunty little rock-hopper will in- 
evitably produce comparisons with 
Jeep's popular Wrangler. After all, the 
Wrangler has many of the same off-road 
capabilities, it's similar in spirit — and its 
pricing starts at about half the price of a 
Defender 90. 

But to knowledgeable off-roaders, 
such comparisons will be a little spe- 
cious. The Wrangler is certainly rugged 
and tough, but the Defender is in a back- 
country class of its own. Besides the only 
V8 available in a softtop sporf utility, the 
Defender has the same long-travel sus- 
pension and 4wd system that distinguish 
its big brother, the Range Rover. 

This is the most supple off-road sus- 
pension in the business, enhanced in the 
Defender by extraordinarily steep ap- 
proach and departure angles (51 ° and 
52°, respectively). 

The 4wd system is full-time, and the 2- 



SPECIFICATIONS 

Front-engine, 4wd 
2-door 

182-hp ohv 3.9-liter V8 
5M 



Layout 
Body style 
Engine 
Transmission 
Wheelbase 
Track, f/r 
Length 
Width 
Height 

MIn. curb weight 
MIn. ground clearance 
Brakes, f/r 



92.9 in. 
58.5/58.5 in. 
160.5 in. 
70.5 in. 
80.2 in. 
3560 lb. 

9.0 in. 
Disc/disc 



InflnitI 

The biggest news from Nissan's lux- 
ury division for '94 is the redesign of 
the top-of-the-line Q45 sedan, which 
got a Jaguaresque grille earlier this 
year, as well as slightly softer suspen- 
sion tuning and interior trim revisions. 

Isuzu 

Having limited itself to trucks and 
sport/utility vehicles, Isuzu enters 
the '94 model year with small refine- 
ments to its four remaining model 
lines — the Amigo, Rodeo and Trooper 
sport/utes and the Isuzu Pickup. 

Jaguar 

Beyond their increasingly impressive 
quality. Jaguar's 1994 offerings pick 
up the pace in other ways: e.g., 301 
hp on tap in the V12-powered XJ12 
sedan. Jag has also designed a 2-1-2 
version of the XJ-S convertible. 

Kia 

All-new describes Kia's presence in 
the U.S. market. The Korean suppli- 
er of Ford Festivas has never operat- 
ed here under its own brand name. 
But all-new doesn't exactly describe 
the car. The Sephia sedan has been 
on sale in Korea for a year or so. 

Similar in size and performance to 
the Hyundai Excel, the Sephia is 
powered by an 88-hp 1.6-liter sohc 
16-valve Four. Transmission choices 
include a 5-speed manual (standard) 
or 4-speed automatic. 

A value strategy is planned — ^well- 
equipped Sephias at an attractive 
price, starting at about $8500. The 
Sephia will go on sale initially in the 
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tention in the suspension depaitment, 
as well as a softer rear antiroll bar 
for easier high-speed driveability. 

At the small end of the spectram, 
the Protege sedan has had a modest 
facelift. And the 323 hatchback, 
originally scheduled for cancellation, 
will stay in the lineup. 

Mercedes-Benz 

Although Mercedes-Benz drew all 
sorts of size-related criticism for its 
big S-Class sedans, no one seems to 
be complaining about the new C- 
Class cars. Bigger than the previous 



westuni slates, tu be joined in the 
spring by the Sportage, a compact 
sport/utiiity vehicle. 

Land Rover 

The company's impressively capable 
Defender 90 is detailed in an accom- 
panying Drive Report on page 53. 

Lamborghini 

Aside from its tenuous status as part 
of the Chrysler Corp., there's not 
much new at Lamborghini. The 492- 
hp 200-mph Diablo continues to be 
one of the hottest street-legal cars 
you can buy. 

Lexus 

After whacking a long string of home 
runs, Lexus is taking a Uttle break as 
'93 comes to a close. The only change 
of note is a new 188-hp 3.0-liter dohc 
24-valve alloy V6 for the ES 300 
sedan. The ES 300's 5-speed manual 
transmission option has been dropped. 

Lotus 

Lotus may not be a GM subsidiary 
any more, but the Esprit S4 is still 
with us. Updates for '94 include chas- 
sis refinements, revised sheetmetal 
and new 17-in. alloy wheels. 

Mazda 

Although Mazda has a number of re- 
finements for its cars — particularly 
its sports and sporty cars (see our 
Miata Drive Report)— its only truly 
new product for '94 is a truck. 

Manufactured by Ford in New 
Jersey, the B-Series is a Ford 
Ranger with a number of Mazda 
cosmetic touches. The B-Series trucks 
include the full range of Ranger 
powertrain options — 2- and 4-wheel 
drive, plus three different engines: a 
100-hp 2.3-liter Four, a 145-hp 3.0- 
liter V6 or Ford's torquey 160-hp 
4.0-liter V6. 

While there are no sheetmetal 
changes elsewhere, there have been 
adjustments. Besides the new Miata 
motor, there's also a new base engine 



KIA SEPHIA 




for the MX-3 sport coupe — a 105-hp 
1.6-liter dohc 16-valve Four. 

Mazda's world-class rocket, the 
RX-7, has had a little civilizing at- 



190-Class, the new sedans are roomi- 
er than their predecessors, as well as 
distinctly more agile. 
And they're also peppier, thanks to 




DRIVE REPORT 

MAZDA MIATA 

• The Miata's long-awaited horsepower 
increase is here at last, and we'd have to 
characterize it as subtle. If you thought 
the original 116-hp Miata was just fine, 
the 1.8-liter 123-hp version will represent 
an incremental gain. It's discernible, but 
far from nose-flattening. 

In fact, the main reason Mazda in- 
stalled the new engine was to compen- 
sate for more stringent emissions gear 
and small weight gains associated with 
safety improvements (dual airbags) and 
chassis stiffening. 

While this modest upgrade may be 
disappointing to some, Mazda had a 
good reason for its restraint. Even though 
it's clearly a sports car, the Miata has so 
far escaped the kind of excessive insur- 
ance premiums that are killing some 
others, like the Toyota MR2. 

Modest horsepower notwithstanding, 
the car that surrounds this new engine is 
distinctly better than its excellent prede- 
cessor. Better handling, thanks to the 
chassis stiffening. Better braking, thanks 
to bigger rotors. Better power delivery. 




thanks to a new Torsen limited-slip diff. 
And, yes, better power — specifically, a 
discernible improvement in torque. 

So if you loved the original, you may 
find the sequel irresistible. — T.S. 

SPECIFICATIONS 

Layout Front-engine, rear-drive 

Body style 2-door convertible 

Engines 1 28-hp dohc 1 6V 1 .8-liter 14 
113-hp sohc 16V 1.8-liter 14 
Transmissions 5M, 4A 

Wheelbase 89.2 in. 

Track, f/r 55.5/56.2 in. 



Length 

Width 

Height 

IMin. curb weight 
Bral<es, f/r 



Disc/disc 



155.4 in. 

65.9 in. 

48.2 in. 

2293 lb. 
Opt: ABS 
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more power from both the base and 
upgrade engines. The former is a 
147-hp 2.2-liter dohc 16-valve Four, 
the latter a 194-hp 2.8-liter dohc 24- 
valve straight-Six. 

Like the rest of the Benz brigade, 
the C-Class cars continue to be rear- 
drive. Dual airbags and ABS are 
standard, traction control optional. 

Mitsubishi 

Introduced in mid-'93, Mitsubishi's 
new Galant is the star of the corpo- 
rate show for 1994. Redesigned — and 





significantly bigger — the new Galant 
sedan series has become one of the 
better bargains in the midsize class. 
Engine options ai'e limited to a pair 
of 2.4-liter 16-valve Fours as the 
model year opens, but the twin-cam 
version makes a robust 160 hp and 
its handling is crisp. 

Assembled in Illinois, the Galants 
are available in four trim levels — 
S, ES, LS and the sporty GS. Dual 
airbags are standai'd on all models. 

Keeping pace with Toyota's new 
Supra Turbo, the Mitsubishi 
3000GT VR4 produces 320 hp from 
its twin-turbo 3.0-liter dohc 24- 
valve V6. There's also new front and 
rear sheetmetal, a 6-speed manual 
transmission and bigger brakes. 

Mitsubishi has also found more 
power for the Montero SR in a new 
3.5-liter dohc 24-valve V6 that deliv- 
ers 215 hp and 228 ft.-lb. of torque. 

Nissan 

A number of new cars are scheduled 
for introduction during the 1994 cal- 
endar year — the sporty 240 SX coupe 
and convertible, the subcompact 




DRIVE REPORT 

S>\AB 900 

• "Very Saab. " That's the launch slogan, 
and it reflects the concern that goes with 
the first new 900 in 15 years. Yes. it was 
certainly time for a new 900. But with a car 
— and owner body — as individualistic as 
the 900, it wouldn't do to lose touch with 
the mystique that set the original apart. 

The concern was understandable, be- 
cause a lot has changed at Saab, which 
is now a General Motors subsidiary. And 
that's been the key to Saab's survival. 
Without Gl^ resources — specifically, Opel 
resources — new model development was 



all but beyond Saab's financial reach. 

As a result, there's a fair amount of 
Opel in each new Saab 900, particularly in 
the floorpan. There's also a new 170-hp 
2.5-liter 54° dohc 24-valve Opel V6 engine 
in the powertrain inventory. 

If some of this sounds heretical, let us 
put your concerns to rest. The new 900 
feels very much like the previous 900 — 
with perhaps just a little more precision to 
its handling and a little more refinement to 
its ride. The ignition switch is right there 
between the front seats, where it belongs. 

Best of all. it looks like a Saab 900, 
made attractively modern. It should make 
the faithful happy. — T.S. 




SPECIFICATIONS 

Layout Front-engine, front-drive 

Body style 4-door 
Engines 1 33-hp dohc 1 ev 2.0-liter 14 

150-hp dohc16V 2.3-liter 14 
1 70-hp dohc 24V 2.5-liter V6 
1 85-hp dohc 1 6V turbo 2.0-liter 14 
Transmissions 5M, 4A, 5M auto clutch 
Wheelbase 102.4 in. 

Track, f/r 57.0/56.9 in. 

Length 182.7 in. 

Width 67.4 in. 

Height 56.6 in. 

I\1in. curb weight 2998 lb. 

Brakes, f/r Disc/disc, ABS 
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MITSUBISHI 3000 GT 



Sentra and the flagship Maxima 
sedan. However, all will bow as '95 
models. Changes for the '94 model 
year are minimal: Standard dual 
airbags for the popular Altima sedan 
and 300ZX sports car, a driver's 
airbag for the Quest minivan 
and new instrument panels for 
the Nissan pickup and Path- 
finder sport/utility. 

Porsche 

Like Nissan, Porsche is poised for a 
new-car launch — the 993, due some- 
time early next year as a replace- 
ment for the current 911 family. 

Rolls-Royce 

Like their Bentley-badged brethren, 
the Rolls-Royce stable — the Cor- 
niche IV convertible. Silver Spur 
III and Touring Limousine — have 
had their 6.8-liter V8 engines 
tweaked for 20% more output. 

Saab 

The new 900 is the subject of one of 
our Drive Reports. However, we 
should also note that the old 900 
Convertible will be in the lineup un- 
til midway through the model year. 

Saab's high-end 9000 series, mean- 
while, gets dual airbags plus the 
new and technically advanced Trionic 
engine-management system. 

Subaru 

There are no new Subarus for '94, 
but refinements abound. The com- 
pact Impreza gets dual airbags and 
a broader availability of ABS. There 
are several value-oriented option 
packages for the midsize Legacy 
lineup, Subaru's mainstream cars, 
and the swoopy SVX sport coupe get 
dual airbags, plus a cost-cutting 
front-drive-only option. 

Suzuki 

Aside from a new interior for the 
Sidekick sport/utility family, Suzu- 
ki's lineup is unchanged for '94. 



Toyota 

It's been a busy year at Toyota. Be- 
sides the new Celica, featured in a 
Drive Report, there's the sizzling 
new Supra, a new Camry Coupe and 
a supercharged Previa minivan. 

The Supra, of course, has already 
drawn considerable attention, here 
as well as elsewhere. Tighter, lighter 
and more agile, the Supra comes in 
two flavors— fast (225-hp 3.0-liter 
dohc 24-valve inline Six) and faster 
(320-hp 3.0-liter turbo). Stir in brash 
styling and you have a Supra that 
will make everyone forget its over- 
weight, luxoboat ancestors. 

The new Camry Coupe rounds out 
Toyota's successfiil midsize line. Like 
the rest of the Camry family, it's 




TOYOTA CAMRY COUPE 




DRIVE REPORT 

TOYOTA CELICA 

• Like Mazda, Toyota is making a reli- 
gion out of weight reduction these days. 
Latest case in point: the 1994 Celica line 
— about 20% stiffer in the chassis de- 
partment and 1 0% lighter at the curb. 

This is a simplified Celica lineup com- 
pared to the previous generation. The 
fast-but-pricey All-Trac Turbo is gone, 
and trim levels are down to ST and GT 
editions for both body styles — coupe or 
liftback. An optional Sport Package, with 
stiffer suspension components, alloy 
wheels and more aggressive rubber, re- 
places the GT-S. And the new convertible 
is due midway through the model year. 

There's a fair amount of Supra in the 
new Celica's styling, which we think is 
more successful than the off-planet look 
of the old car. And the redesigned interi- 
or has that fighter-plane feel that goes 
with a successful sport coupe. 



But a more significant improvement, in 
our view, is how well the Celica responds 
to switchbacks and decreasing radii. New 
suspension subframing and rotary-valve 
power steering make handling — particu- 
larly the Celica GT, plus Sport Package — 
distinctly more precise than in years past. 
And even though power is about the 
same as it was, weight loss makes all- 
around response livelier. — T.S. 

SPECIFICATIONS 

Layout Front-engine, front-drive 

Body styles 2-door hatchback, coupe 
Engines 1 1 0-hp dohc 1 6V 1 .8-llter 14 
135-hp dohc 16V 2.2-liter 14 
Transmissions 5M, 4A 

Wheelbase 99.9 in. 

Track, f/r 59.6/58.9 in. 

Length 174.0 in. 

Width 68.9 in. 

Height 50.8 in. 

Min. curb weight 2395 lb. 

Brai(es,f/r Disc/drum; Opt: disc/disc, ABS 



56 



POPULAR IMECHANICS • DECEMBER 1993 




available with a new aluminum 188- 
hp 3.0-liter dohc 24-valve V6. Dual 
airbags are now standard for all 
Camrys. This goes for the Corolla, 
MR2, Supra and Previa, as well. 

As noted. Previa will offer a super- 
charged engine option for '94, avail- 
able on the LE trim level. The blown 
version raises output — from 138 to 
161 hp — and also improves mpg. 

On the truck front, Toyota will of- 



fer a lower-price 4-cylinder version 
of its new full-size TlOO pickup. 

Toyota has also added new side- 
door guard beams and a center high- 
mounted stoplight to all its pickups 
and its 4Runner sport/utility. 

Volkswagen 

VAVs Golf III and Jetta III were due 
a year ago. However, problems with 
North Ainerican production delayed 



their arrival. To review: The Golf III 
hatchback and Jetta III sedan are 
more rounded and refined than their 
predecessors, as well as stiffer in the 
chassis department. 

Base power for both cars is sup- 
plied by a 115-hp sohc Four. Both 
will be available early next year with 
VW's celebrated 172-hp narrow- 
angle V6 engine. Both will get dual 
airbags in early '94, and both offer 
ABS and traction control as options. 

Dual airbags will also find their 
way into the Corrado sport coupe 
and the Passat sedan by spring. 

Volvo 

As detailed in our Drive Report, Vol- 
vo's popular 850 line is enhanced by a 
station wagon and a turbomotor for 
1994. The new model year also marks 
the end of the line for Volvo's stolid 
old 240 series. 

As you'd expect, all Volvos have 
dual airbags and ABS. m 



DRIVE REPORT 

VOLVO 850 
TURBO WAGON 

• If the only thing that's standing between 
you and Volvo 850 ownership Is a desire 
for a little more horsepower, wait no more. 
By bolting a turbo to the 850's dohc 20- 
valve Inline Five (2.3 liters In turtro tune), 
Volvo has found an additional 57 horse- 
power — 225 total. That stirs the old lute- 
flsk. The 850 body isn't what you'd call 
sleek, but 225 hp — ^the most ever offered 
In a Volvo — will hustle It up to highway 

SPECIFICATIONS 

Layout Front-engine, front-drive 

Boidy style 4-door wagon 

Engine 225-hp 2.3-liter dohc 20V turbo 15 
Transmission 4A 
Wheelbase 105.2 in. 

Track, f/r 59.8/57.9 in. 

Length 185.6 in. 

Width 69.3 in. 

Height 56.3 In. 

MIn. curb weight 3400 lb. 

Brakes, f/r Disc/disc, ABS 




speeds quicker than you can say ya 
shoor. More — it keeps on displacing the 
air well beyond what that squarish bow 
might suggest. We saw 1 50 mph on Vol- 
vo's big-banked oval test track outside of 
Gothenberg, Sweden. 

Just as Impressive were the 850's sta- 
bility at these speeds and Its handling. 

The 850 Turbo is available in either 



sedan or new-for-'94 wagon body styles. 
And both will t>e offered with a handling 
package that stiffens things up a bit. 

We prefer the wagon, for a couple of 
reasons. First, we've always been partial 
to Volvo wagons — they're well designed, 
roomy and well made. More important, 
they're stealthy. This Is one hot herring- 
burner. — T.S. 
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IHE IMPORTS 

The race to remain competitive in '94 is evident under the sl<in. 



BY PAUL WEISSLER 

• Multivalve Fours get most of the 
engineering attention on Japanese 
and European cars, but V6s are com- 
ing on strong, to meet U.S. competi- 
tion. Saab, Mitsubishi and Toyota 
have all-new '94 V6s, and although 
Honda refined its Fours, it has a V6 
coming in '95. 

The 170-horsepower 2.5-liter Saab 
engine was designed by General 
Motors of Europe. It has a 54° an- 
gle between the banks, close 
enough to the magic 60° to be 
inherently smooth, but compact 
enough to fit into a lot of other 
GM of Europe engine compart- 
ments. In addition, the valves 
are at different angles to the center- 
line of the combustion chamber (in- 
takes at 23°, the exhausts at just 
13°). The tighter angle for the ex- 
hausts (which are on the outboard 
sides) reduces the width of the en- 
gine at the top. There are four valves 
per cylinder and two camshafts per 
bank. The block is designed for an 
easy expansion to 3.0 liters. 

The heads are aluminum, the block 
is recycled cast-iron — making this 
the first high-production engine to go 
"green." The V6 has a direct elec- 
tronic ignition system (no plug 
wires), which Saab (and Olds on its 
Quad-Four) has long been using, and 
which you'll see on lots of other en- 
gines to meet upcoming legal re- 
quirements for engine computers to 
detect cylinder misfire. It's all a part 
of something called "OBD 11" (sec- 
ond level, on-board diagnostics). 

Many engines have oil coolers, but 
the new Saab V6 also has an oil 
warmer in the valley between the 
banks, under the intake manifold. It's 
a plate-fin heat exchanger, similar to 
some heaters. Engine oil and coolant 
circulate through the heat exchang- 
er, bringing oil up to operating tem- 
perature faster. This not only re- 
duces engine friction, but improves 
fuel economy and reduces cold-en- 
gine exhaust emissions. 

Late this spring, the V6 will be 
mated to an optional electronically 




Saab uses , 
narrow 54° ' 
V angle to reduce 
overall engine width 
and retain \/6-quality 
vibration levels. 

controlled manual clutch. If 
you can't wait to try this, we un- 
derstand it's similar to the one in 
the '94 Ferrai'i Mondial. 



Toyota 

Why would Toyota design a new 3.0- 
liter V6 that develops only 3 horse- 
power more than its predecessor 
(188 versus 185)? Well it did, and that 
engine is in the '94 Camry and Lexus 
ES 300. Except for cast-iron liners. 




Mlata chassis gets stiffeners at front and 
rear suspension and Just behind the seats. 



the engine is 
all aluminum, 
which reduces 
weight from 401 to 
333 pounds. Toyota also 
got a modest increase in low- and 
midrange torque, with the peak up 
from 195 to 203 ft.-lb. Many all-alu- 
minum engines tend to vibrate and 
be noisy, but Toyota uses a structural 
aluminum oil pan integrated into a 
bottom-end stiffener for the block 
and very rigid aluminum brackets for 
the engine mounts. The engine is 
Toyota's lowest-friction design (nar- 
row crankpins and journals, lighter 
valve springs and lower-tension 
rings). The bottom line for all these 
developments may be in the use of 
stainless-steel exhaust manifolds 
with ceramic "wool" insulation to 
hold in heat for faster warmup of the 
catalytic converter, high location of 
the piston rings and air assist for the 
fuel injectors (see Honda). These 
steps all reduce unburned hydro- 
carbons. In addition, the engine has 
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Additional air Is ducted from the air cleaner into the 
fuel Injector to assist in atomizing fuel. 

a new crankshaft sensor and three 
oxygen sensors — the former to help 
with misfire detection, the latter to 
help the engine computer measure 
efficiency of the catalytic converter, 
both to comply with the upcoming 
OBD II. And the new V6 has a built- 
in coolant-fed heat exchanger to cool 
exhaust gases between the exhaust 
manifold and the intake manifold, so 
it can tolerate more exhaust-gas 
recirculation. EGR reduces another 
pollutant, oxides of nitrogen. 

Toyota's potent new 320-horse 
Supra Turbo picks up a development 
from the racetrack, but it's in the 
stop-faster department: ventilated 
front brake discs that are not just the 
simple radial paddle-wheel vanes, 
but which are spiral turbocharger- 
type vanes to pull cooling air through 
the center of the rotor. 



Mitsubishi 

Engines in sport/utility vehicles are 
getting as sophisticated as those in 
cars, and with smoothness to match, 
as you'll see in Mitsubishi's new 24- 
valve 3.5-liter V6 for the '94 Montero. 
This engine develops 215 horsepower 
at a relatively high-revving 5500 
rpm, but the maximum torque of 228 
ft.-lb. comes in at a moderate 3000 
rpm. The balanced performance is 
partly provided by a split-tuned intake 
manifold, with a computer-controlled 
butterfly valve. At less than 3200 
rpm, the air flows through long, nar- 
row runners. At more than 3200 rpm, 
it flows through short, wide ninners, 
for good cylinder filling in each case. 

The engine has lots of features in- 
tended to reduce noise and vibration, 
ranging from 4-bolt main-bearing 
caps in a wide rigid girdle, a forged- 
steel crank, to a dual mass crank- 
shaft damper buUt into the crank pul- 
ley. A conventional single-mass outer 
damper can be mounted in a rubber 
that provides good damping of tor- 
sional vibration in the one rpm range 
(typically low rpm). The second 
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damping mass adds control 
that extends up to high rpm. 

The engine also has 
downsized fuel injectors, 
and because they're smaller 
and lighter, they make a lot 
less noise. You may not iso- 
late injector noise from oth- 
er engine sounds, but it's all 
part of the package that the 
engineers work on. 

The 3.5-liter V6 has a re- 
designed fast idle system 
that smooths out the idle 
during warmup. Gone is the 
thermostat-type air valve, 
which is not the most pre- 
cise thing you can use (it's 
the reason why cooling-sys- 
tem thermostats aren't so exact). In- 
stead, the engine relies on the com- 
puter controlling a high-airflow-rate 
stepper motor. The computer looks 
at signals from air- and coolant-tem- 
perature sensors, which are a lot 
more accurate. In case the stepper 
motor fails wide open, there's a tem- 
perature-sensitive bimetallic strip 
that serves as an rpm limiter. 

Most of Mitsubishi's passenger- 
car engines have an additional oxy- 
gen sensor after the catalytic con- 
verter, which is also in preparation 
for OBD II. 



DUAL BALANCING MASS 




tlonda 

Honda's V6 may not be ready, but 
the 2.2-liter 16-valve 4-cylinder got a 
major reworking for the new Accord. 
It's a 145-horse version with Honda's 
novel version of variable-valve timing 
that not only 
changes the tim- 
ing but the cam- 
lobe profile, as 
well. In the 
Accord, one in- 
take valve opens 
more than the 
other at part 
throttle, which 
creates an air 
swirl for better 
mixing with the 
injected fuel. 
This combines 
with a fuel-in- 
jector air-assist 
system, acti- 
vated through a 
solenoid valve by 

the engine computer. When the sole- 
noid is opened at about 1300 rpm, air 
from the inboard side of the air 
cleaner is drawn through calibrated 
orifices in the fuel injectors to help 
atomize the fuel. Although air assist 
is not new (Toyota began using it in 
the idle circuit in 1992), Honda's con- 
trol through a solenoid valve is differ- 
ent, as is its integration with the 



variable-valve timing. The design 
changes produce surprisingly good 
low-end torque for a 16-valve 4-cylin- 
der engine, and Honda's usual great 
off-idle launch feel. 

At higher rpm (2300 to 3200, de- 
pending on operating conditions), the 
Honda computer switches the engine 
to a high-performance valve lobe. 

Honda always pays attention to 
the details, and the new Accord con- 
tains close to 100 versions of one 
example: a trim clip that can be in- 
stalled with almost no effort, compared 
with the conventional multiflute 
"Christmas tree" design. The new 
clip — which latches once it gets past 
the single step, unlike the Christmas 
tree — is immune to fairly large varia- 
tions in hole size, because it expands 
once it's inserted, similar to some of 
the plastic clips used to hold screws 
in hollow household doors and walls. 
Because it takes about 3 pounds of 
force to seat (one-seventh of the 
pressure of a Christmas tree), it gets 
installed correctly even at the end of 
a day by a tired worker. This is one 
good idea that didn't come from 
Japan — it was developed by Honda's 
U.S. assembly-line workers. 

The '94 Acura Integra is a new 
model, and it gets an optional 170- 
horsepower 1.8-liter 4-cylinder en- 
gine with variable-valve timing. In 
this case, the variable timing is de- 
signed almost entirely for high out- 
put, as the peak horsepower is at 
7600 rpm. In order for the engine 
to tolerate that kind of high rpm 
without increasing the bearing size, 



SINGLE BALANCING MASS 



HARMONIC BALANCER 



Second balancing mass on the crank pulley of the '94 IMitsublshI 
Montero assists in reducing vibration at higher rpm. 

Honda uses a new process to change 
the surface of the connecting rod 
bearing overlay. Under a microscope, 
it appears to be a pointy mountainous 
area compared with the conventional 
rounded surface. Rounding might 
seem to be smoother, but the valleys 
between the mountain tops hold oil 
much better. And the bearing ac- 
tually has 35% greater durability, 
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despite the 
fact that 
bearing 
width was 
reduced slightly. The 
new bearing was developed by 
Honda for its Formula One engine. 

Honda's highest-performance en- 
gine is a variable-valve timing 1.6- 
Ster Four, optional in the '94 del Sol. 
It develops 160 horsepower at 7600 
rpm, 100 per liter — the highest of 
any naturally aspirated mass-pro- 
duced engine in the world. 

Volkswagen 

If low-end torque is what people 
really want, perhaps the answer is a 
2-valve engine, and if it has overhead 
cams, it can produce a reasonable 
amount of horsepower, too. That's 
VW's approach with its new 2.0-liter 
4-cylinder engine, and they length- 
ened the stroke of the 1.8-liter from 
89mm to 95.5mm to get the added 
displacement. Stroking is a good way 
to get more torque, and the engine 
produces 122 ft.-lb. at 3200 rpm (and 
115 hp at 5400 rpm). Volkswagen 
increased the length of the block 
16.5mm and the length of the con- 
necting rod 15mm (to 159mm), which 
reduces the angular changes the rod 
must make as the piston goes up 
and down. This cuts engine vibration. 
VW even put a cylindrical vibration 
damper on the shift linkage to absorb 
vibration normally transmitted from 
the powertrain through the linkage 
to the shift lever. 

Mercedes-Benz 

Look under the hood and under the 
body of the new Mercedes-Benz C- 
Class cars (replacing the 190-Class) 



lar sections for crash-load distribu- 
tion. The rails are thicker as they ap- 
proach the passenger compartment, 
providing progressive crush resis- 
tance. At the firewall, the rails split 
into three branches, each of which 
ties into an A-pillar, the transmission 
tunnel and a floor-rail member (it's 
the latest version of a basic Mercedes 
crash-protection approach). The 
rears of the front wheel wells are 
high-strength steel and tied to the 
A-pillars, to keep the suspension 
arms from being pushed through. 
And under the hood, 
many components are 
staggered, so one com- 
ponent can't directly 
push another rearwai'd 
into the passenger 
compartment. 



the crash justifies, the bags will de- 
ploy even if the seatbelts are fas- 
tened and, under some conditions, 
this includes the passenger's airbag 
even if there is no passenger (to cover 
the remote possibility of a seat-sensor 
circuit problem that fooled the com- 
puter's diagnostics). 

BMW also is using electronic con- 
trols to tailor powertrain perform- 
ance more closely to the driver's 
tastes, even if they suddenly change. 
On the 850CSi, this means if you're 
tooling along in a super-consei-vative 
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CONVENTIONAL 
HIGH-EFFORT 
FASTENER 




Honda factoiy workers developed an easy 
fastener that uses only 3 pounds of push to 

and you'll see a lot of "Why did they 
do that?" revisions. The answer may 
be to improve structural integrity in 
a crash. Examples: The front cross- 
member, made of high-strength 
steel, is full width and connects to the 
front longitudinal rails with triangu- 



Mazda 

The Miata becomes 
even more of a han- 
dling sports car in '94. 
There's a little more 
displacement and pow- 
er in the 16-valve 4- 
cylinder — up from 1.6 
liters and 116 horse- 
power with a single overhead cam to 
1.8 liters, 128 hp and dual overhead 
cams. Additionally, a Torsen limited- 
slip rear differential is being in- 
stalled to reduce wheelspin during 
cornering, in place of the viscous-cou- 
pling type. 'The big changes were 
made to reduce body flex, so the car 
can handle better. Mazda installed 
transverse steel bars in the front sus- 
pension (between the lower arm as- 
semblies), in the passenger compart- 
ment (between the seatbelt anchor 
towers behind the seatbacks) and 
two in the rear (connect- 
ing each suspension arm 
assembly to the rear 
crossmember). 

BMW 

There's a new input to 
the elaborate computer 
systems on '94 BMWs 
vdth dual airbags: a pas- 
senger. The seat cushion 
contains a special pres- 
sure-sensing transducer 
wired to the computer, so 
the aii'bag deploys only if 
there seems to be a pas- 
senger. And instead of 
simple impact sensors in 
front, there's a single 
electronic accelerometer in the com- 
puter housing. The accelerometer 
signal is analyzed by the computer, 
and the airbags deploy only if the 
crash is severe enough. In a very 
modest crash, if the seatbelts are 
fastened, the bags stay in place. If 
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to-lnsert trim 
seat. 



Aligned, pointy structure of Acura's crankshaft bearings 
holds thicker oil film, which adds to bearing life. 

good-gas-mileage mood and sudden- 
ly come to a stretch of wonderfully 
twisty roads too good to resist, flip a 
dashboard switch and the computer 
will take note of your intended 
change in driving technique. The gas 
pedal is actually a variable resistor 
that signals the engine computer (no 
cable connection), so now when you 
step hard on the gas pedal, the com- 
puter opens the throttle faster. 

Many automatic transmissions 
have computers with "adaptive" 
strategies that can vary shift sched- 
ules on grades, but BMW's '94 5- 
series V8 trannies give you a basic 
choice and take it a long way from 
there. Flip a switch to S for Sport, 
and the shift points are raised. In the 
A position, the computer strikes a 
balance based on how you normally 
drive and throws in adjustment fac- 
tors for slick winter roads, up and 
down grades, even heavy traffic. The 
'93 computer had a few possible shift 
schedules. The '94 looks constantly at 
many more aspects of the way you 
drive, and it can choose from a laun- 
dry list of possible subroutines. 

BMW didn't forget raw perform- 
ance. The '94 V12 produces 372 
horsepower, up from 296. The in- 
crease comes from more displace- 
ment (up from 5.0 to 5.6 liters) and 
general tuning. The engine is the 
most powerful BMW has produced, 
and although it's under the 389 hp of 
rival Mercedes-Benz's 6.0-liter V12, 
it produces slightly more horsepower 
per liter. IM 
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For Those Who ve Already Set 
Themselves Apart FromThe Crowd. 




The fly-fisherman thoughtfufly working the remote air bag* and side-door impact beams, can be directly 
mountain stream no more resembles the typical week- linked to Toyota's commitment to remaining a leader at 
end angler than the Toyota TlOO resembles the typical providing customer satisfaction. The same is true of the 
pickup truck. For unhke any other truck, HHfl^^B^^S^^ Toyota TlOO's unique size. Big enough to 
the Toyota TlOO in its introductory year r-wE^jj^fiiJ^^B provide for impressive payload/towing 



was ranked, based on TlOO owner surveys. 



TlOO's New Standard Driver-Side Air Bag' 



capabilities, yet not so big as to impair per- 



The Best 'Full-Size' Pickup In Initial Quality.' formance and agility. As for the level of comfort found 

Do not be mislead by the ease at which Toyota in the Toyota TlOO's quiet car-like cabin, only the word 
accumulates such awards. The new qualities that sur- Hanexpected' seems fitting. Clearly the Toyota TlOO 
face in a vehicle such as the 1994 TOYOTA TlOO ^ whole new class of 

"I love what you do for me" 



Toyota TlOO, standard driver-side 



truck. But you already knew that. 



CaD l-SOOGO-TOYOTA if you'd like a Toyou TlOO brochure and the location of your nearest dealer. 'Always use your seatbelt Dnver-side air bag ts a Supplemenla] Restraint System (SRS). tJ.D. Power and Assocutes 1993 Light Truck 
Initial Quality Survey!"Based on a total of 1 1 ,7 19 consumer responses indicabng owner-reported problems during die fust 90 days of owrKrship. Buclde Up! Do it for dmse who kwe you. 0 1 993 Toyota Motor Sales. U5A, Inc 



Hie inverted router, adfustable rails, a sliding miter 
table, and Hie air floatarion/vcMuum clamp system. Is 
this a table scn¥, or a woodworker's Iheme park? 

^^tep right up! See the BT3000 Precision Woodcutting System from Ryobi with your own eyes! 
Because for those with a passion for wood, there is no greater thrill. Like the unique sliding miter 
table with its oversized miter fence and giant miter scale for unparalleled accuracy. A patented 



mechanism that locks the rip fence parallel to the blade, front and back. Adjustable 
rails and tables to support up to 30" of ripping capacity, left or right of the bkide. Ah, then 
there's the power! A whopping 1 5-amp, 3-horse motor with enough umph! to glide through 
your harch/voodiest 4x4's. And if the basic saw still doesn't have you panting, don't miss the 
options! The amazing Air Floatation/ Vacuum Clamp Table. An inverted Router/ Jig Saw 
Mounting Kit. The Quick Fold Outfeed Table. And a breathtaking Dust Collection System. 
There's even a Wide Table Kit for rip capacity up to 71", But wait, there's more! More 
features, patents, precision and options than any other saw in its price range. And 
that alone should be enough to get any serious woodworker's adrenalin flowing. 

Made in U.S.A. 

RTOBI 

Coll 1-800-525-2579 for more information. Making Innovative Concepts A Reality 

Rycbi Amar^o Cap. 5201 fKxmx\ Dairy Road. Sure I . Anderson S.C 29625-6950 IS liyobi Ai<terK:a Corp 1993 
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• Much of the dread of making an 
electrical upgrade is based on the 
need for cutting into finished walls 
and ceilings. Fishing wire through 
closed spaces is always a gamble as 
hidden structural components can 
foil the entire effort. Then, of course, 
there's the problem of wiring along 
brick or masonry walls. 

One solution to these problems is 
decorative surface wiring. While not 
the most desirable option under ideal 
conditions, the system can be a real 
problem solver in the right places. 

Surface wiring is not a new con- 
cept, we've all seen it in old schools 
and commercial buildings. The dif- 



ference today is that modem surface 
wiring components are not only at- 
tractive, but also come in a range of 
colors and profiles. Some are also 
made of plastic, which eliminates the 
need for redundant gi'ounding. 

Choosing components 

We chose components made by the 
Wiremold Co. A typical installation 
of one new receptacle and a switched 
ceiling light requires enough chan- 
nel to reach the new box locations, 
three box extensions, a T connector 
to branch to the switch, an inside- 
corner connector to carry the chan- 
nel across the ceiling and a round 



ceiling fixture box. You also need a 
few accessoiy packets that include an 
assortment of wire clips, track con- 
nectoi's, screws and plastic anchors. 

In addition, you need wire connec- 
tors, a standard single-pole switch, a 
receptacle, a ceiling light and No. 14 
insulated wires. You need one black, 
one white and one green wire for 
each device that is to be wired. 

Code considerations 

Several electiical code requu-ements 
will rule your installation. To deter- 
mine whether your circuit has 
enough capacity for the new- compo- 
nents, assign 1.5 amps to each exist- 
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ing outlet. At this rate, a 15-amp cir- 
cuit will handle 10 outlets, and a 20- 
amp circuit will handle 13 outlets. 
Shut off your circuit and use a lamp 
to verify which outlets are without 
power. Then, add up the number of 
dead outlets to determine how many 



new fixtures or boxes can be added. 

Each receptacle and fixture also 
needs to be grounded, as does any 
metallic box you use as a starting 
point. All ground connections should 
be made with insulated wire, and all 
wires should be the same size as 



those used in the existing circuit. 

Also, check with local codes for the 
number of wires allowed per box. 
You are allowed to count all ground 
wires as one and each device as one. 
Generally speaking, you are allowed 
six wires per track and box. 



Getting Started 

The Wiremold system consists of 
wire channels, channel connectors, 
box extensions and box baseplates. 
The 2-piece channels are composed 
of a base channel that's screwed to 
the wall and a trim channel that cov- 
ers the wires. The wires are held in 
place with thin plastic clips that at- 
tach to the base channel, and snap-on 
connectors conceal the joints between 
connecting channels. 

Each baseplate and box has knock- 
outs, so that the base channel will ex- 
tend slightly into the box baseplate 
and the trim channel will extend into 
the box extension. Choose the knock- 
outs that will provide the best entry 
point for each receptacle or switch. 
Make the knockout cuts with a sharp 
utility knife, and break off the tabs 
with pliers (Photo 1). 




1 Before Installing each box baseplate, 
use a utility knife to cut the ends of the 
l(nocl(outs, and snap them off with pliers. 

Next, determine the outlet to use 
as the power source. Shut off the 
power at the panel, remove the 
coverplate from that box and pull out 



2 After unscrewing the receptacle from 
the power-source box, slip on the new 
baseplate and secure with anchors. 

the receptacle. Then, slide the base- 
plate over the existing box (Photo 2), 
and screw it to the wall with the an- 
chors provided in the accessory kit. 



Installing The Channels 

After the baseplate at the power- 
source outlet is in place, it's time to 
cut and position the first length of 
base channel. When bringing the 
channel to a new outlet box, first cut 
the base channel to length with a pair 
of tin snips or a hacksaw (Photo 3) 
and bore screwholes every 18 in. In- 
sert one end of the base channel into 
the power-source baseplate knock- 
out, and use a level to align the piece 
accurately so that it is parallel to the 
floor (Photo 4). 

While holding the channel level, 
mark each drywall anchor-hole loca- 
tion on the wall. Then, use an awl to 
punch the anchor holes into the dry- 
wall. Use a hammer to tap the an- 
chors into place, and screw the base 
channel to the wall. 

To run wires to a switch box or 
ceiling light fixture, add a vertical 
section of base channel to create a 
T joint. At the T, break a section 
fi'om the edge of the continuous hori- 
zontal channel to make a space to run 
the wires. Then, mark and punch the 
anchor-hole locations and fasten the 
adjoining base channel in place with 
screws (Photo 5). 

After fastening each length of base 
channel that will join a box baseplate, 
secure the baseplates to the wall with 
the knockouts removed (Photo 6). 
Continue adding base channel and 




i 



S Use tin snips or a hacksaw to cut the 
base channel to length. Use a hacksaw 
only when cutting the trim channel. 



4 After trarlng holes through the channel 
on 18-ln. centers, level the channel and 
mark the hole locations on the wall. 




5 Secure ttie channel with diywall anchors 
and screws. At a T connection, break away 
the edge to make room for the wires. 



6 Use an awl to punch anchor holes 
through the baseplates and wail. Then, 
attach with diywaii anchors and screws. 
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7 Lay the wires Into the channel and use 
wire clips to hold them In place. Use wires 
of the same size as the original circuit. 

box bases in the same manner until 
you've completed your circuit exten- 
sion layout. 

With the channel and box layout 
completed, lay the wires into the 
base channel and snap wire clips over 
them to hold them in place (Photo 7). 
In our case, we ran two sets of three 
wires from the existing receptacle — 
one to a new receptacle box and one 
branching off to a new switch and 
ceiling box. 



8 V/lth wires In place, measure the trim 
channels exactly and snap them In place 
over the base channels to conceal wiring. 

AVhen measuring and cutting the 
trim channels that cover the wires, 
it's best to hold the extension boxes 
and connectors in place to determine 
the exact length of trim channel that's 
needed. InUne, comer and T connec- 
tors have built-in stops that require 
an exact fit. Only about Vi in. of chan- 
nel is actually covered by each end 
of the connector or the extension box. 
While holding each extension box or 
connector in place, mark the exact 



9 Snap connectors over the trim channels 
at T and L branches. Trim channels extend 
under connectors about 'A In. 

trim channel cutoff location on the 
base channel. 

Then, hold the trim channels in 
place and mark the cutlines as indi- 
cated on the base channel. After cut- 
ting each length of trim channel with 
a hacksaw (don't use snips for the 
trim channel), snap it in place over its 
base channel, again, using the pencil- 
marks as a guide (Photo 8). Then, in- 
stall the connectors where required 
to conceal the wires (Photo 9). 



Wiring The New Devices 

After the base channels, trim chan- 
nels, connectors and box baseplates 
are in place, it's time to connect the 
wires and install the extension boxes 
and coverplates. Before installing the 
boxes, connect the new wiring to the 
power-source receptacle and wire 
each new receptacle. 

To connect the vrires at the power- 
source receptacle, first remove the 
receptacle and install insulated pig- 
tail wires to its hot, neutral and 
ground terminals. To keep it simple, 
the brass-color terminal gets a black 
wire, the silver-color terminal gets a 
white wire and the green terminal, a 
green wire. Use the appropriate-size 
twist connectors to join all like-color 
wires in the box with those of the re- 
ceptacle (Photo 10). 

Wire the remaining receptacles 
with pigtails, and the last receptacle 
without pigtails. Use the same black, 
white and green color-code assign- 
ments as before. 

To mount the extension boxes, 
first use a utihty knife to cut the ends 
of the appropriate knockouts (Photo 
11), and snap off the knockouts with 
pliers. Mount the boxes to the base- 
plates with screws (Photo 12). With 
the boxes in place, simply secure the 
receptacles to the boxes in the usual 
manner (Photo 13). Finally, install 
the receptacle coverplates. 




10 At the source box, use pigtail connec- 
tions to attach receptacle and new wiring. 
Join together all the same-color wires. 



1 1 Use a utility (oilfe to cut tire ends of 
knoclcouts in the extension boxes. Then 
break away the knockouts with pliers. 




12 To mount the extension boxes, simply 
screw them to the baseplates. Pigtails are 
not required at the end of the circuit. 



13 Finally, Install the receptacles In the 
extension boxes Just as you would In an 
ordinary in-wall receptacle box. 
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Wiring A Switch And 
Celling Ught 

If you've laid out your channels and 
box bases for a new ceiling light and 
wall switch, these components should 
already be in place, with the wire, 
channel trim and connectors in- 
stalled. We connected the vertical 
channel to the receptacle channel 
with a T joint, and, after joining the 
switch baseplate, we carried the 
channel around the ceiling corner 
with an L connection. 

Wiring the switch is really a snap, 
because only the hot (black) wire is 
diverted through it. Cut the black 
wire and connect the ends to the two 
switch terminals, leaving the white 
and green wires intact (Photo 14). 
After mounting the switch, install the 
switch coverplate (Photo 15) and 
move on to the ceiling light. First, in- 
stall the ceiling box and pull the 
wires down through it (Photo 16). 
Then, use twist connectors to join the 
fixture leads to the circuit wires. 
Again, join black wire to black wire, 
white to white and green to green 
(Photo 17). Then mount the fixture, 
install appropriately rated bulbs and 
attach the globe or diffuser. 

Finally, turn the power back on at 
the panel, and put your new extended 
electrical system to work. M 




14 To Install a simple single-pole switch, 15 After the switch Is wired, secure It to 
connect the black wire only. Leave the the extension box with screws and attach 
white and green wires intaa. the switch coverplate. 




16 Fasten the celling box extension to 1 J To wire the celling fixture. Join ail lllte- 
Its baseplate with screws before connect- color wires with twist conneaors. Then, 
Ing the wires to the celling fixture. Install the bulb and diffuser. 
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• When it comes time to find tradi- 
tional hardware, you could run down 
to the local hardware store. How- 
ever, don't be surprised if nothing 
fits right or looks the part. The right 
stuff is around, you just have to know 
where to look. 

To help, here's a list of mail-order 
retailers of traditional hardware. 
Some companies, such as Ball And 
Ball and Faneuil Furniture Hard- 
ware, deal exclusively in furniture 
hardware, while others, such as 
Renovator's Supply and The Antique 
Hardware Store, sell everything 
from sink fixtures to weathervanes. 

You'll also find a modest hardware 
selection in many woodworking cata- 
logs including Woodcraft, 210 Wood 
County Industrial Park, P.O. Box 
1686, Parkersburg, WV 26102 and 
The Woodworkers' Store, 2180 In- 
dustrial Blvd., Rogers, MN 55374. 

— Thomas Klenck 




SOURCE LIST 



• The Antique Hardware Store, 9730 Easton 
Rd., Rt. 611, Kintnersville, PA 18930; (800) 
422-9982. 

• Renovator's Supply, P.O. Box 5000, North 
Conway, NH 03860; (800) 659-3211. 

• Garret Wade Classic Hardware, 161 Ave- 
nue of the Americas, New York, NY 1(X)13; 
(800) 221-2942. 



• Hardware+Plus Inc., 701 E. Kingdey Rd., 
Garland, TX 75041; (800) 522-7336. 

• Crown City Hardware Co., 1047 N. Allen 
Ave., Pasadena, CA 91104. 

• Ball And Ball, 463 W. Lincoln Hwy., Exton, 
PA 19341. 

• Faneuil Furniture Hardware, 163 Main St, 
Salem, NH 03079. 
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The key to peace of mind 
starts with a simple piece 
of hardware. 



TEXT AND PHOTOS BY MERLE HENKENIUS 

• When it comes to protecting your home and posses- 
sions, you have a few alternatives to choose from. You 
can install an electronic alarm system, or you can hook 
up uith an agency that will keep tabs on your house 
while you're away. You can also get a big dog — one 
that's trained to be wary of strangers and expects to 
be fed and cared for each day. However, the first line of 
defense is quite a bit simpler than any of the above — 
and quite a bit cheaper, too. All it involves ai'e a few 
locks. They're easy to install, don't require monthly 
payments and not likely to intimidate the babysitter 
the next time you go out for dinner. 

You might not spend a lot of time thinking about 
locks and locksets, but the list of options has gi-own a 
bit in recent years. While the traditional and familiar 
are still very much in demand, manufacturers have 
also worked to improve security and to make the 
functional, fashionable. Specialty locks, too, are more 
commonly available as lifestyles change and markets 
expand. Let's begin with a brief overview, starting 
with doorsets. 

Household locksets can be divided into several basic 
categories, with the location of the door dictating the 
lock type and style. Entry locksets, found on front and 



back house floors and garage passage doors, are usual- 
ly keyed, and may be combined with auxiliary dead- 
bolts for better secuiity. 

Next on the list are bed-and-bath locks. These lock- 
sets contain simple, easy-to-jimmy mechanisms that 
seldom come with machined keys. Privacy is the issue 
here, not secuiity. And finally, your home will include a 
few doorsets that do not lock, which are typically used 
on hall and closet doors. 

These examples are the most obvious and familiar, 
but many households also suppoil an array of perma- 
nently installed secondary locks, such as those found 
on windows, patio doors and cabinets. 

And finally, most of us use padlocks and other 
general-purpose locks to secure tools, garden equip- 
ment, boat trailers, bicycles and the like. Our survey 
includes a little bit of everything — from the common 
and affoi-dable to a few of the more arcane and costly 
models. Keep in mind that this is a general overview. 
Most manufacturers offer a w ide assortment in style, 
utility and piice. If the lock you're looking for isn't 
shown here, there's a good chance it is available, either 
at your local hardware store or home center, or 
through a locksmith. 
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1 . Keytess-Entry Deadbolt Locks — 

Keyless, programmable locks have 
been around for 
some time and are 
available in mechan- 
ical pushbutton de- 
signs or as elec- 
tronically controlled 
models. Instead of a 
traditional key, they 
utilize a personalized 
programmable code. 
The advantage of this 
is fairly obvious- 
there ai'e no keys 
copy, distribute and 
lose. The pushbutt 
Simplex 6000 resi- 
dential lock shown 
is a reliable mechani- \^ 
cal design that fea- 
tures a personal en- | 
try code that's pro- 
grammed at the time of installation. 
And, you can easily change the code 
at a later date without remo\ing the 
lockset — another distinct advantage 
over standard keyed locks. 

The locksmiths we spoke to favor 
the mechanical keyless locks over the 
electronic, as electronic models re- 
quire wiring or batteries and can for- 
get their entry codes in the presence 
of too much static electricity. The 
mechanical Simplex 6000 costs about 
$200. For more infoiTnation, contact 
Simplex Access Control Corp., 2941 
Indiana Ave., P.O. Box 4114, Win- 
ston-Salem, NC 27115. 

2. Multi-Lock Devices — This de- 
vice, called a Safety Lockout, is de- 
signed for situations in which you 
want more than one person around 
when the lock is opened. It's actually 
not so much a lock, but a lock acces- 
sory. It allows two or more people to 
have joint access to a property, but 
only when all parties are present. 
Each brings his own padlock to the 
bargain, and only when all locks 
are removed will the lock release. 
The Safety Lockout costs around $7, 
and is made by the American Lock 
Co., 3400 W. Exchange Rd., Crete, 
IL 60417. 

3. Locks For Lockers And Tool- 
boxes — Locks made for recessed 
locker and toolbox latches are de- 
signed with wide, slender shackles, 
usually made of hardened steel that 
resists cutting with a hacksaw. Wide- 
arc shackles are vulnerable to bolt- 
cutters, however, and are therefore 
medium-security locks intended for 
light-duty deterrence. 

This Master Pro-Sport lock is a 



combination lock than can be pro- 
grammed easily, with 10,000 possible 
number combinations. This 
lock sells for around $10, and 
is made by the Master Lock 
Co., 2600 N. 32nd St., Mil- 
waukee, WI 53210. 
4. Covered Padlocks — 
Covered padlocks are de- 
signed to be used outdoors, 
where exposure to the ele- 
k ments might otherwise be 
P a problem. In addition to be- 
ing made with materials that 
resist corrosion, most of 
these locks are covered in 
weather-tight, chemical-re- 
sistant plastic. Not only does 

\the plastic armor keep mois- 
ture and corrosives, like road 
salt, from the inner workings, 
it also keeps the lock from 
scratching the equipment 
that it secures. 

The Master Lock model 3DC0V 
showTi here also offers good security, 
as it's made of laminated steel and 
has a more complex pin-tumbler 
mechanism than ordinary padlocks. 
A problem manufacturers face is that 
the most secure lock mechanisms are 
also the most vulnerable to weather 
and chemical corrosion. As 
such, the fit of the covering 
that protects the lock is 
critical. The Master 
Lock model 3DC0V 
carries a lifetime 
warranty, and costs 
about $9.35. For more infor- 
mation, contact Master Lock 
Co., 2600 N. 32nd St., 
Milwaukee, WI 
53210. 



can be threaded through wheels and 
frames when moderate security is 
needed. 

This Kryptonite model comes with 
a 4-digit combination lock that can be 
programmed and reprogrammed 
easily. The unit shown here (Model 
RCL, about $13) has a company 
security rating of 2. A level 5 is 
Kryptonite's toughest cable lock. For 
more information, contact Kryp- 
tonite Corp., 95 Freeport St., Boston, 
MA 02122. 

6. Super-Secure Padlocks — Most 
padlock manufacturers offer a wide 
range of locks to meet the compro- 
mise between your monetary budget 
and your security requirements. If 
you're interested in maximum se- 
curity regardless of the price, you 
should check out at least one of 
the top-end, industrial-grade, can't- 
kill-it-with-a-hammer padlocks. The 
one that is shown here is made by 
Abloy Security 
Group and has 
many of the 
features that 
are found 




5. Combination Cable Locks — 

Cable locks are used to secure bi- 
cycles, lawnmowers, trailers and just 
about anything you'd like to tie down 
that doesn't have a hasp. The cable 



in typical industrial-grade models. _ 

To begin, its large, heavy 3Vs x 3%- 
in. body is machined from a solid 
block of hardened steel. The 14mm- 
dia. case-hardened steel shackle is 
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closed position plate, so that the^S 
dow can be locked in a ventilating po- 
sition. Again, for fire safety, every- 
one in the house should have access 
to keys. The Wright keyed window 
lock shown here costs about $9. For 
more information, contact Wright 
Products Inc., 107 W. Coleman, Rice 
Lake, WI 54868. 

1 1 . Entry Handlesets — Handle- 
sets have been around for years and 
are making a strong comeback. Be- 
cause keyed locks are dif- 
ficult to achieve in tradi- 
tional handlesets, most 
come with auxiliary 
deadbolts that pro- 
vide the necessary 
security for exterior 
doors. This Weslock 
handleset and dead- 
bolt costs about $48. 
For more informa- 
tion, contact Weslock, 
13344 S. Main St., Los 
Angeles, C A 90061. 
1 2. Single-Cylinder 
Deadbolts — 
Most single-cylin- 
der deadbolts key 
from the outside, 
but can be oper- 
ated from the in- 
side with a simple 
thumb-turn. This 
particular model, 
made by Abloy, does 
double duty, as the 
thumb-turn knob can 
also be operated with 
a key. Additional se- 
curity is offered in the 
form of ball bearings 
that protnide fi'om the 
bolt when in the locked 
position. As the bolt is 
withdrawn from the 
strike plate, the bearings 
retract. This single-cylin- 
der deadbolt from Abloy 
costs about $165. For 
more information, con- 
4 fir ^^^^ Abloy Security 

i B SB Group, 6200 Denton 
V%wy/ Dr., Dallas, TX 75235. 

13. Leversets — A le- 
^**^ verset is simply a styl- 
ized lockset. In addition to 
adding a bit of elegance to a home's 
decor, leversets are easier to use, 
even with both hands full. They are 
also less troublesome to operate for 
small children and those with arthri- 
tis. This Weiser bed-and-bath lever- 
set costs about $13. For more infor- 
mation, contact Weiser Lock, 6660 S. 





-4^1 shielded by a 
10 raised shoulder that 

would frustrate the most 
patient attempts at sawing, cutting 
or assaulting. The internal mecha- 
nism contains 11 locking discs, and 
the key cannot be removed until the 
shackle is in the closed position. 

Where would you use such a lock? 
You probably wouldn't, but it is sort 
of fun to think about. Abloy makes 
locks starting at around $20, but this 
model. No. 3095, would set you back 
about $235. For more information, 
contact Abloy Secunty Group, 6200 
Denton Dr., Dallas, TX 75235. 
7. Combination Lockset/Dead- 
bolt — If you'd like to add a deadbolt 
to your front door, but dread poking 
a hole in an expensive component of 
your home, then a combination lock- 
set/deadbolt will have real appeal. 
The Weiser Deadbolt allows you to 
use the existing holes of your pre- 
sent lockset. It's a simple one-for- 
tw^o swap. In the bargain, you get 
a 1-in. deadbolt that looks like a 
standard knob-type lockset. Using 
extra-long screws, the strike plate 
is fastened through the jamb and 
into the jack stud of the framed w^all. 



The Weiser Dead- 
bolt costs 
about $30. 
For more in- 
formation, 
wiite Weiser 
f Lock, 6660 S. 
Broadmoor 
Rd., Tucson, 
AZ 85746. 
8. Glass Patio-Door Loclts — 
Sliding glass doors don't do much 
to discourage intruders, but there 
are a few auxiliary locks that can 
make your door a little less in- 
viting. One example is this 
keyed patio lock offered by 
Belwith International Ltd. 
This bolt-type lock 
O mounts directly 

on the door 
frame, with 
the bolt slid- 
ing into the 
lockpiece. The 
V lock keeps the 

door from moving from 
side to side or being 

# lifted from its track. 
The bolt will also ro- 
tate to keep from being 
cut with a hacksaw. The 
Belwith patio-door lock 
sells for around $18. For 
more information, contact Belwith 
International Ltd., 18071 Arenth 
Ave., City Of Industiy, CA 91748. 

9. TWo-Cyllnder Deadbolts — 
This type of deadbolt lock has two 
keyed cylinders — one on each side. 
As such, the deadbolt cannot be 
locked or unlocked without a key. 
Two-cylinder locks ai-e often recom- 
mended for doors that have side- 
lights, because an intruder breaking 
the glass wouldn't be able to reach in 
and open the lock. Before installing a 
2-cylinder deadbolt, however, check 
with local codes. Because they re- 
quire a key to open, even from the in- 
side, authorities often consider them 
escape-hazards in the event of a fire. 
This Lori Lock 2-cylinder deadbolt 
costs about $44. For more informa- 
tion, contact Lori Lock, Old Turn- 
pike Rd., P.O. Box 1040, Southing- 
ton, CT 06489. 

10. Window Locks — Most win- 
dows come with some form of locking 
device, but for added security, you 
might consider installing one of 
these simple, keyed bolt locks. The 
unit mounts easily on the ft-ame of a 
window^ pane. One advantage is that 
a second strike plate can be installed 
several inches above that of the 
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Broadmoor Rd., Tucson, AZ 85746. 

14. Lever Doorsets — Leversets 
are also available without locks. This 
Schlage hall-and-closet doorset of- 
fers another opportunity to make 
hardware part of your decorating 
scheme. Leversets, by the way, must 
be ordered for left- or right-swinging 
doors (as noted with your back to the 
hinged side of the jamb). This Schlage 
leverset costs around $31. Contact 
Schlage Lock Co., P.O. Box 193324, 
San Francisco, CA 94119-3324. 

1 5. Bike Locks — With more expen- 
sive bicycles comes the need for more 
substantial bike locks. This familiar 
configuration has a large U-shape 
shackle that locks into a keyed cylin- 
der. The size and shape of the shack- 
le allows it to secure both the frame 
and the wheels. A plastic coating pro- 
tects the lock and the bike from 
scratches. This Ki-yptonite lock sells 
for around $30. For more informa- 
tion, contact Kryptonite Corp., 95 



Freeport St., Boston, MA 02122. 

16. Keyed Hasp Locks— We're all 
familiar with hasps made for pad- 
locks, but this hasp comes with its 
lock built-in. The operation is the 
same, except that when keyed, the 
lock body rotates across the hasp 
hinge. This keyed hasp, made by 
Wright Products, costs about $6. 
For more infonnation, contact Wright 
Products Corp., 107 W. Coleman, 
Rice Lake, WI 54868. 

17. Screen And Storm Door 
Locks — While screen and storm 
doors can offei- some deteiTence, the 
locks w e install on them are more for 
privacy than for anjlhing else. This 
simple brass mortise lockset can only 
be locked from the inside. Called the 
Dexter lock, it's made by Master 
Lock and costs around $16. Contact 
Master Lock Co., 2600 N. 32nd St., 
MiKvaukee, WI 53210. 

18. Keyed-Entry Knobsets— This 
is probably the most popular style 



of entry-door lockset. With this mod- 
el, the outside is keyed and the inside 
is locked with the turn of a button. 
This Schlage keyed-entry lockset 
costs around $35. For more infonna- 
tion, contact the Schlage Lock Co., 
P.O. Box 193324, San Francisco, CA 
94119-3324. 

19. Rim Locks — Rim locks have 
been around for generations, offering 
the appeal of easy installation. As the 
body of the lock is screwed directly 
to the inside of the door, you don't 
need to drill the door as you do with 
a mortise lock. Its vertical locking- 
pin also makes it useful for double 
doors. The dowTiside of any surface- 
mounted lock is that its screw sur- 
face mounting means that the door 
can be more easily forced than tra- 
ditional deadbolts. This Ace Hard- 
ware lock (made by ILCO-Unican) 
costs about $18. Contact Ace Hard- 
ware Corp., 2200 Kensington Ct., 
Oak Brook, IL 60521. m 
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HOME 

IMPROVEMEIMT 

MAKING A 

GROUND 

FAULT 

EXTENSION 

CORD 

BY GENE & KATIE HAMILTON 
PM Illustrations by George Retseck 

• Your best guarantee of safety 
while using electrical tools outside or 
in damp areas is to be sure that 
everything you use is plugged into a 
GFCI or ground fault circuit inter- 
rupter. This electrical device instant- 
ly detects a hazardous situation and 
cuts the flow of power before a fatal 
shock is delivered. 

It's true that current electrical 
codes require outside outlets and 
those in the bathroom and kitchen or 
in damp areas to be protected by a 
GFCI. New homes must have these 
protective devices, but homes built 
prior to 1974 have only grounded cir- 
cuits with a circuit breaker or fuse 
protector. Neither is as safe as GFCI 
protection in conjunction with a fuse 
or circuit breaker. 

Also, double-insulated tools and 
tools with a heavy-duty 3-wire 
grounded cord offer good protection 
against shock, but their safety fea- 
ture can be interrupted by accident 
or improper use. 

GFCI devices are inexpensive and 
easy to install. It's a simple job to add 
a GFCI to a 3-wire cord. To do this, 
you replace the receptacle end of the 
cord with a GFCI receptacle housed 
in a weatherproof box. 

How a GFCI works 

A GFCI device senses current 
(amps) flowing to and from electric 
tools and equipment. Under normal 
operating conditions, the current 
flowing to the tool is the same as that 
returning to the electrical panel. 
When a ground fault occurs, some of 
the current is diverted to the ground 
by a short somewhere in the circuit. 
If the short is through you to the 
ground, you are in for a shocking 
experience. 

The GFCI senses current-flow im- 
balance. It can detect a current im- 
balance as little as 5 milliamps (which 




1 Begin by cutting off the receptacle end 
of a lieavy-duty 3-wire grounded exten- 
sion cord wltti wire cutters. 



2 Strip off '/2 in. of insulation from the 
end of the cord's biacit, white and green 
wires. Twist the strands together. 




3 Attach wires to the receptacle. On a 
metal box, connect a ground wire from 
the receptacle to the box wail. 



4 Center the GFCI receptacle in the box 
and screw it down. The cover must align 
property with the receptacle's slots. 
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can't hurt most people) and shuts off 
current flow in a fraction of a second. 

Adding GFCI protection 

A GFCI can be added to a metal or 
plastic box. Metal exterior boxes 
come threaded for box connectors. 
Plastic boxes may be threaded, but 
many brands require an adapter. If 
you plan to use a plastic box, get the 
necessary plastic parts so the box can 
accept a standard clamp-type box 
connector. 

Aside from the GFCI receptacle, 
you also need the following materials 
and tools: a 25-ft. 14/2 extension cord 
(14-gauge wire, 2 wires with ground), 
a weatherproof rectangular outdoor 
box that accepts dual receptacles, 
clamp-type box connectors, a combi- 
nation wire cutter and stripper, lock- 
ing pliers and a screwdriver. 

Making the cord 

Begin by cutting off the cord's recep- 
tacle (Fig. 1). Strip about 6 in. of the 
outer cover from the cord's end, being 
careful not to cut the insulation on the 
inner conductors. Remove the insula- 
tion to expose a black, white and green 
wire. Strip off about in. of insulation 
from the ends of each vdre (Fig. 2). 

Next, screw the box connector into 
the end of the box and tighten it 
with locking pliers. Loosen the clamp 
on the box connector and pass the 
end of the extension cord through 
the connector into the box. Pull a 




5 Then, tighten the box-connector clamp 
screws to secure the cord to the box. 
Don't overtighten the clamp. 



foot or so of the cord into the box. 

The GFCI receptacle has either 
terminal screws (like a standard re- 
ceptacle) or it has vdre pigtails. In 
either case, you must connect the ex- 
tension-cord wires to the terminals or 
the lead-out wires marked "Line." If 
the device is like the one pictured with 
screw terminals, wrap the black wire 
clockwise around the copper-color 
terminal screw. Tighten the screw, 
and check that there are no frayed 
strands to short out against the box. 

Wrap the white wire around the 
silver screw in the same way (Fig. 3). 
Then connect the green ground wire 
to the green screw at the top of the 
device. If you use a metal box, you 
have to connect a ground wire to the 
box. To do this, run a short section of 




6 Place the rubber gasket on the box, 
and place the cover over the gasket. 
Fasten the cover with two screws. 



wire from the green screw on the 
GFCI receptacle to the ground screw 
inside the box. Use wire connectors 
to join the conductors to the GFCI 
receptacle if the receptacle is 
equipped with wire leads instead of 
terminal screws. 

Now, pull the excess cord out of 
the box to make room for the GFCI 
receptacle. Secure the GFCI with the 
mounting screws provided (Fig. 4). 
Check that the protective outer cover 
of the cord is inside the box (none of 
the cord's bare or insulated conduc- 
tors should be exposed outside the 
box), and tighten the screws on the 
box connector to clamp the cord in 
place (Fig. 5). Put the gasket in place 
and install the cover with the two 
screws provided (Fig. 6). IN 



BOOK REVIEW 

MOBILE HOME 
MAINTENANCE 



• Good information on mobile homes is hard to come by, and this 
guide is one of the few books that address what mobile homeowners 
need to know. The book was produced by an insurance company that 
has spent 40 years writing policies for, and overseeing the repair of, 
mobile homes. 

The book begins with an excellent exploded view of a mobile home. 
Each of the home's 46 components are numbered and clearly illustrat- 
ed. The book concludes with a 3-page glossary that starts with 
"acoustical tile" and ends with "weatherstrip." 

Between the beginning and the end are exterior and interior mainte- 
nance and repair projects, such as replacing siding. The best sections 
are the ones that deal with topics unique to mobile homes, such as 
installing foundation skirting and repairing the "belly board" (the 
asphalt-impregnated fiber board that lines the bottom of the mobile 
home). There is general construction information here, too. Some of this 
tends to be superficial, however. Given the otherwise fine quality of the 
book, this is nitpicking since general how-to information is widely avail- 
able in other books and magazines. 

The book costs $24.95 (plus $3 shipping) from Foremost Mobile Home 
Fbc-It Guide, Dept. PM, P.O. Box 9082, Benton Harbor, MI 49022; or call 
(800) 524-3365. ^Roy Berendsohn 
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NordicTrack Unveils NordicSport Ski: 



Inspired by Bnstein. Forged From Graphite. The Only Fitness 
Machine Capable Of Unleashing Your Potential Energy. 



ENERGY 
\ CANNOT 3E CREATED 
^R DE6TR0YED; ONLY 
TRANSFORMED. 

Charge yourself wttti NordicSport SM, 
the only fltness machine with iVICl 
BMtBli't E=MC KCMRts tar tke prtmtW 
nergy Unf s rotaaud by iplttkig in itom. 
Uka an atom, ynr tody hotds a vast iq«ly of 
untanwd potentu energy. To Mhr ralease tMs 
energy, and put tt to usa every day, you need 
tlw mast eflBcttve BXHtiur: dn NardtoSpart* 
SM" 




NonHcSpopt SM is ttw only tU simulator In tin 
woiid wttli die patsnt-pendkig MC electro- 
maoMOc rssistanca ladL TMs exclusive 
faatm latt yau lastaMty vary your kitenslty 
level and empiiasize dmerent musda groups 
lor On mast chalanging, exUarattig and 
alfsctive workout ivaUabla. MC* anaUes you 
to adiust tho resistanca level and even the 
snow conditions with tha touch ot a rbigartip. 
In seconds yott can go tern latt snow to 
slow snow lor tta idOmato crtss-cauntry 
sM stamdathMl 



FOR EVERY 
ACTION. THERE'S 
AN EQUAL AND 
OPPOSITE REACTION. 

Only IVordicSport Ski brings the flexibility 
ol graphite to your workout. 
GrapMto was nrst developed tor Mgb-spaad 
alrcratt. Later It was used In tha flnast 
golt and tennis equipment to add naxHRy 
and strengUi. Now NanlcSpart is dM first 
and only fitness awfement wtth grapHte far 
the Mgb-tadi workout yau damanL The 
exckisivo grapldtBH»mpeslte constructkm 
of NordicSport SU: 

♦ Hexes wtUi your body's mothin, absorbs 
this energy and transtart It back to your 
musGhis lor the most atfocthfo warkout 

* Otfors unnntcM dunMRy tor your tough- 
est warkauL. 



ONLY 
THE FITTEST 
SURVIVE. 



NordicSport: whether you work out to 
live or live to work out 
Research pravea cross-caurtry sUart have 

-■ ■ • ■ - ...-»..■- 1 111 II ■ tmt ^t^Amt^^ 

the nviesi aaraoK tipaciii Bi at n anwiet. 
NardcSpart 8H delvers ttM ulUmato cross- 
tauntry sH staadatlan. Tlds tttaHMMty workaut 
ghms yau On conpettthta advantage you need 
to came aut on tap. CanMou yaur carMavas- 
Eutar systam tap peak and gi n ca . Develap il 
yaur naiar muacto groivs. Ban maxhaum 
calartes. Raise your me to ba lst Yaul bava 
the energy and stamka to meet Ife head m, 
You're sartous about exercise. Reachtog 
your peak ntnass level may be Ok means ot 
excelNng ki your sport ol cbolca. Or maybe Ifa 
an end In Itself. Bther way, NardkSpart SU 
offers the cftalengkig warkeut you need to gat 
Oicre. (M 1-800441-7854 
BOW tor your free vMeo and 



CAUTODAY FOR A FREE VIDEO AND DROCHURE: 

EXT. 
67T13 

^'1 PLEASE SEND ME A FREE NORDICSPORT BROCHURE AND VIDEOTAPE*' 



1-800-441-7854 



WRITE: NORDICSPORT. DEPT. 67TL3 

104 PEAVEY ROAD. CHASKA, MN 55318-2355 

MAME 

STREET 

CITY 

STATE 

PHONE ( ) 




-ZIP_ 



n o r d I c s p o r t 

b y ^ordiepmek 

30-DAY IN-HOME TRIAL 

©1993 NordicTrack, Inc., A CML Company • All rights reserved. 
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BY STEVE TOTH, 
Contributing Editor 

Replacing Glass-Top 
Elements 

I have a Corning glass-top range 
model No. R-30DB purchased in 
1973. The heating elements on top of 
the stove are starting to burn out. 
Two burners do not work now. Can I 
replace them? OSCAR johnson 

BRAINTREE, MA 

Contact Whitewood Limited, P.O. 
Box 451, Horseheads, NY 14845; 
(607) 739-2826. The small heating 
element is part No. 981134, and it 
costs about $45. The large heating 
element is part No. 981139, and it 
costs about $50. 

To replace the elements, discon- 
nect power to the range. Next, re- 
move the screws holding the black 
plastic grille above the door. Re- 
move the grille. 

Now remove the two machine 
screws that hold the top assembly to 
the oven frame. Pull the range away 
from the wall, and remove the 
screws fastening the wire guard. 
Remove the guard. Then remove the 
vertical duct by pushing it up and 
pulling it out at the bottom. 

With someone to help you, lift up 
the stove top, and tip it back onto a 
chair or table. You must support the 
stove top because its hinges are not 
strong enough to carry the weight. 

Next, remove the sheetmetal 
screws holding the heater-box cover 
to the heater box. Remove the fiber- 
glass insulation that covers the pri- 
mary insulating pads. 

The primary insulation is a 
white material made of alumino- 
silicate that crumbles when you 
handle it. Remove the pads, vacu- 
um up the debris and then wipe the 
area with a clean soft cloth to re- 
move any remaining dust. 

Now the heating elements are ex- 
posed and can be removed. To do 
this, remove the holddown spring 
and the wires connecting the ele- 
ment and the sensor bulb. 

Vacuum the glass panel and the 
area surrounding the element. Posi- 
tion the new element on the glass 
panel and place the new primary 
insulation pad (the pad is included 
with a new element) on top of it. 




GLASS-TOP ELEMENT 
REPLACEMENT 




HEATER BOX COVER 
FIBERGLASS INSULATION 



PRIMARY INSULATION 



HEATING ELEMENT 



Pivot the top 
back and support 
ft when replacing 
an element on a 
Coming giass-top 
range. The hinges 
alone are not strong 
enough to support 
the top. 



Next, position the 
sensor bulb in the element so that 
the bulb's flat surface is touching 
the glass panel. 

Connect the wires to the new 
element and to the bulb. Reassemble 
the range. Test the newly installed 
elements. 

Rusty Dishwasher 

We have a Frigidaire automatic dish- 
washer model DWCDUT, serial No. 
20FG9130. The bottom inside of the 
door has a peeled coating, which has 
exposed the door panel (now badly 
rusted). Are replacement panels 
available? If not, how can we fix the 
rusted door? 

JIM MCLEAN 
PORTLAND, OR 

A replacement inner door panel is 
no longer available for your 1971 
model dishwasher. However, you 
can repair the door using an epoxy 
patch repair kit on the rusted area. 
The repair kit, Frigidaire part No. 
5300185406, costs about $35. Al- 
though time-consuming, the repair 
is relatively easy to do. 

Use a utility knife to cut away the 
thick but pliable plastic coating on 
the inside of the door panel. Start 
from where the coating is peeling 
on the badly rusted area, and keep 
cutting the coating back about Vs in. 
at a time until you get to clean met- 
al. Remove as much of the rust as 
you can using a wire brush and 
sandpaper. Wipe away dust and de- 



bris, and then apply the patch ac- 
cording to the kit's instructions. 

Wolf-Whistllngi Frid9e 

I have a Whirlpool side-by-side re- 
frigerator model No. EWD19SKYR2, 
serial No. E34026125. Now and then, 
my refrigerator makes an annoying 
low "wolf whistle" when it runs. The 
noise comes from the freezer com- 
partment. Is this something I can 
repair myself? 

A. FRIEDRIKSON 
ANTIOCH, CA 

There is a 99% chance that the re- 
frigerator's evaporator motor needs 
to be replaced. 

To replace the motor, unplug the 
refrigerator, and then remove all 
food and shelving from the freezer 
section. Remove the Phillips-head 
screws around the evaporator cover 
(the cover at the rear of the freezer 
compartment). 

Now you will see the evaporator- 
fan motor. Remove the two screws 
on the mounting bracket that hold 
the motor in position. Take the 
three wires off the motor and pull 
out the assembly. 

Remove the old motor from the 
motor mounting bracket, and then 
remove the fan blade. Install these 
parts on the new motor. Reassemble 
the refrigerator. 

The replacement fan motor is 
Whirlpool part No. 482469, and it 
costs about $35 at Whirlpool parts 
and service centers. 
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isa!wie( 



eem 



Therc IS no 
comfortable as 

gas furnace. 
Well, almost nothing. 




If you love the comfort of your favorite 
flannel shirt, you'll love our Rheem 
Imperial- 90 Plus- gas 
IT WORKS UKE fumace-it puts out 

ARHEEM 

some of the most comfort 
able heat around. 

It may also cut 
your utility bill at 
the same time. It 
has an annual 
fuel utilization 
efficiency rating 
(AFUE) over 90 
percent— most 
fiirnaces are 80 
percent or 
less. Plus, it 
runs on nat- ^ 
ural gas— clean, 
dependable and 

the number one choice for home heating 
in the United States. 

For over 50 years we've been design- 
ing innovative home heating products. By 

O 1993 Ameiican Gas Association 



combining this technology with quality 
materials and construction, we're able to 
bring you superior products like the 
Imperial 90 Plus. 

And our limited lifetime 
warranty on our heat 
exchanger guarantees 
your fiamace will work 
like a Rheem for a 
long time to come. 
Whatever kind 
of furnace you're 
looking for, look 
for it first in our 
line of gas fur- 
naces with 
capacities from 
45,000 to 
120,000 Btu. 
Call I (800) 548 -RHEEM 
for your local Rheem dealer. 
And save that shirt for the next 
family ice skating trip. 

dean natural gas. America's best energy value. 
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TOOL TEST 

BRIDGE CITY 
PROTRACTOR 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO, 
Contributing Editor 

• Sooner or later woodwork will take 
you beyond 45° or 90°. Most wood- 
workers, even professionals, have 
trouble using angles with precision, 
and that's where the Bridge City 
Tool Works BP-18 protractor conies 
in. Really, it's more than a protrac- 
tor — it's also a square, a shop guide 
and a device to check that the cut 
stock matches the angle at which the 
machine was set. 

In terms of tool history, the BP-18 
is a more elaborate version of The 
L.S. Starret Co.'s venerable C-183 
protractor, a tool that's still in pro- 
duction after 80 years. 

Our shop test revealed the BP-18 
to be highly accurate and usable. It's 
nicely machined from solid steel with 
a satin chrome-plated finish and 
photochemically etched markings. 

The protractor face has three lines 
for angle reading. You can read 0° to 
180° from left or right and 0° to 90° 
from left or right of center. Also, the 
toors back is etched with handy shop 
data, like the metric/inch conversion 
factor (Photo 1). 

To use the tool, sweep its 18-in.- 
long indicator arm to an angle and 
lock the hairline cursor on the mark. 
You are assured of a precise reading 
because the indicator end is beveled 
so the hairline meets the angle line 
(Photo 2). Lock the hairline between 
the V^° markings to read angles down 
to V4°. The tool's arm is locked firmly 
by two knurled brass knobs. 

The opposite sides of the tool are 
ground parallel to each other and 




The BP-18 Is a highly accurate protractor, square and shop guide. We fbund It to be a 
handy tool for setting angles on shop machines and sliding T-bevels. 



square at the comers. This allows you 
to set a table saw's miter gauge pre- 
cisely (Photo 3). Or, you can use the 
protractor to accurately transfer 
angles to a sHding T-bevel when it's 
easier to use a smaller tool to mark 
angles (Photo 4). Note that two of the 
tool's adjacent edges are ruled. This 
permits quick setting of a T-bevel to 
commonly used dovetail angles (Pho- 
to 5). You can also use the icons on 
the protractor face for this purpose. 
The outer perimeter of the pro- 



tractor scale has icons that permit 
rapid setting of the arm for laying 
out or checking 3-, 4-, 5-, 6- and 8- 
sided miters. 

The tool is by no means bargain- 
basement priced at about $157 post- 
paid. However, if it's ever damaged, 
you can pay $5 and the manufactiu^er 
will repair or replace it at its discretion. 

For more information, write to 
Bridge City Tool Works Inc., 1104 
N.E. 28th Ave., Portland, OR 97232 
or call (800) 253-3332. m 




1 Etched Into the protractor's t>ack Is a 
variety of handy shop Information that 
relates to working wttli angles. 



2 There Is no discrepancy In setting the 
hairline on an angle, since the end of the 
Indicator arm Is beveled. 




3 The sides of the protraaor are ground 
square, allowing the tool to be used In 
setting up shop machinery. 



4 You can set the desired angle on a 
sliding T-bevel using the protractor for 
cases where a smaller tool Is handler. 



5 Using the protractor's ruled edges or 
the face Icons, you can quickly set the 
angle for hand-cutting dovetails. 
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can start you on the 
road to earning 
$49.95 an hour. 



Emergency shortage in fast-growing industry. 

If you've got a 290 postage stamp you can find out ho w, in a short time, you can 
be ready to join one of the fastest growing industries in America.. .an industry 
where theshortage of qualified professionals is becomingaserious problem.. .and 
where, because of this shortage, those people who are qualified command up 
to $49.95 for a simple tune-up job that takes about an hour! 
The business is Small Engine Repair...and the Foley-Belsaw Engine Mainte- 
nance Course can help you get started in this lucrative field - whether you just 
want to make extra money on the side or build your own profitable full-time 
business! 

Cash in on the huge demand for Small Engine Repair. 

There are over 65 million two-cycle and four-cycle small engines in service 
aaoss the U.S.A. That's the count from the Engine Service Association, and 
new engines are being built at a rate of 1 million units per month. But there's 
not enough people to service and repair them now. It's not unusual for a good 
small engine repair technician to be four weeks bdiind in the summer and at 
least a week behind in the winter. You can imagine how much worse the 
problem will gel as each month goes by and more engines are built! 
With Foley-Belsaw training, you can soon have the skill and knowledge to 
make top money servicing these engines. Homeowners and business people 
will seek you out and pay you well to service and repair their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain saws, mini-bikes, go-carts, 
snowmobiles, paint sprayers...the list is almost endless. Better yet, you can 
increase your earnings by selling parts (which are available to you at wholesale 
cost from Foley-Belsaw) at a 40% profit! 



Earn the Foley-Belsaw Diploma - respected worldwide! 




Become an expert quickly - no experience necessary. 

You may not even know how to change the oil in your car - but if you can read, 
you can master this profitable trade right al home in your spare time. Lessons 
are fully illustrated - so clear you can't go wrong. It only takes a few months 
to complete the whole course - and if you're like most of our students, you can 
start making money well before you've finished all the lessons! 

Everything you need to get started - including equipment 

Your course includes 
easy-to-understand les- 
sons that will teach you 
absolutely everything 
you need to know about 
two-cycle and four- 
cycle engine service 
and repair.. .advanced 
small engine service 
and repair.-.diesel small engine service...and how to operate a small engine 
repair business. But that's not all. You also get all the tools you need - plus a 
4- HP Tecumseh engine to work on! 




Graduates of this course receive the hand- 
some Foley-Belsaw Institute Difdoma, a 
respected symbol of achievement. The 
Foley-Belsaw Institute is more than just a 
school. It is sponsored by the Foley- 
Belsaw Company - a major corporation 
with a 64-year, worldwide reputation for 
helping people establish themselves in 
profitable businesses. 
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Success Stories 

"Ididn 'I think I could have my own business until I lookyour course. It taught 
me more than I thought was possible. " 

Roger Lee Bailey 

St. Marys, West Virginia 

' ' The course helped me in a whole lot of ways. It expkuned everything in detail 
and I found it very easy to understand. 1 certainly would recommend anyone 
going into business to take your course. To me, it was money well-spent. " 

John D. Adams 
Price, Utah 

Send for FREE Career Fact Kit NOW and get a bonus. 

Get all the facts about this course by sendingfor our FREE Career Fact Kit 
It only takes one postage stamp to find out how you could be making up 

to $49.95 an hour! There is no obligation. And no salesman will ever call. 

Plus, if you reply now, we'll include in your kit this bonus - a certificate good 

for 500 FREE business cards printed with your name. If coupon is missing 
mail a postcard to: FOLEY-BELSAW INSTITUTE, 6301 Equitable Rd., 

Dept. 52237, Kansas City, Mo. 64120 



r' 



Since 1926 



POLEY-BELSAW EVSTITUTE 
6301 Equitable Rd., DepL 52333 
Kansas City, Mo. 64120 



□ YES! Please rush me my FREE Career Fact Kit, giving me full details 
about starting my own business in Small Engine Repair. I understand 
there is no obligation and no salesman wiW call. 

□ YES\ Please include the bonus certificate described above. 

Other Career Opportunities Available from Foley-Belsaw 
Institute Are: 

n Locksmithing • A high demand business where we teach you how to conunand 

$25.00/hour. 12400 

□ Professional Saw & Tool Sharpening - Make $18 (o S25 by running simple 
machines thai do (he work for you. 2 1 292 

□ Professional Woodworking - Build over $3,000 worth of valuable fiimiture 
and woodworking products while you leam. 432S I 

□ Upholstery - You leam Upholstery to make big profits in both commercial and 
consumer markets. Income potential unlimited. 80916 

n VCR Repair - Unlimited profits in this fast growing field. 621 10 

Name 



Address. 

City 

State _ 



Zip 



-J 



.dterial 



Jtm HOME&SHOP H 

JOURNAL 



TOOL TEST 

SKIL 

TABLE SAW 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO, 
Contributing Editor 

• The idea behind all benchtop tools 
is to provide the features and versa- 
tility of full-size stationary machin- 
ery to folks with limited space and a 
modest bank account. And Skil's new 
entry, the Model 4300 benchtop table 
saw, does just that. 

Featuring a 13-amp motor that 
drives a 10-in. blade at 4800 rpm, this 
saw has a capacity that compares 
with the larger floor models. It has a 
17% X 26'V8-in. die-cast aluminum 
table that provides a 12-in. rip capac- 
ity (maximum distance from the 
blade to the fence). And, the distance 
from the blade to the front edge of 
the table at a 1-in. blade height is 8V2 
in. Maximum depth of cut is 3 in. at 
90° and 2'/2 in. at 45°. 

Blade height is adjusted by the 
usual crankwheel mounted under the 
front of the table. Blade-angle ad- 
justment, however, is less conven- 
tional. After unlocking the crank- 
wheel, it's simply pushed by hand to 
set the desired blade angle (Photo 1). 

Other features include a see- 
through blade guard with splitter 
and anti-kickback fingers, a circuit 
breaker for overload protection and a 
port for dust collection with a shop 
vacuum. The tool weighs about 40 
pounds and has a plastic base. 

We tested the saw with a series of 
typical ripping and crosscutting op- 
erations and found that it performed 
up to normal expectations. Ripping 
through 2'/2-in.-thick hardwood pro- 
duced a very smooth sawn surface, 
attesting to blade and arbor stability 
(Photo 2). The saw easily handles 45° 
bevel cuts through nominal 2-in. lum- 
ber (Photo 3). 

Rip fence alignment, a problem on 
many saws both small and large, is 
very accurate at any fence position. 
When locked in place, the fence self- 
adjusts so it's precisely parallel to 
the blade. 

The blade insert, however, exposes 
a %-in.-wide gap around the blade. 
While this accommodates the blade 
as it's tilted from 90° to 45°, the space 
is too large for small work. To solve 
the problem, we made a custom ply- 




The 40-pound Skll Model 4300 benchtop table saw Is designed for small shops and 
portability. It features a 1 0-ln. blade, a 1 3-anip motor and a die-cast aluminum top. 




1 A crankwheel controls blade height. To 
adjust angle, loosen locking lever and 
pivot the art>or assembly manually. 



2 Blade guard with splitter and accurate 
fence make ripping safe and precise. The 
saw easily handles 2'/2-ln. hardwood. 




3 With a maximum capacity of 2V2 In. 
when the blade Is at 45°, bevel cutting 
nominal 2-ln. lumber Is no problem. 

wood blade-hugging insert. After 
screwing the insert blank into place 
with the original screws, we slowly 
raised the rotating blade to cut the 
slot (Photo 4). 
Optional accessories include a 



4 Standard blade Insert (right) provides 
too large a gap around the blade for small 
work. A shopmade insert Is the solution. 

dado set and molding head with 
appropriate blade inserts, a table 
extension and a floor stand. The 
suggested retail price is about $250. 
Contact Skil Corp., 4300 W. Peterson 
Ave., Chicago, IL 60646. IM 
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AUTOMOTIVE 
PERFECTION 
IN MINIATURE 






Licensed by the 
Chrysler Corporation 



1 :18 Scale Die-Cast Metal Cars 

Burago's fully assembled die-cast miniatures are the new 
standard by which all die-cast miniatures will be judged. They 
are the finest, most accurately detailed automotive replicas 
available. Steering is operational and doors, hoods and trunks 
open and close. Metal body parts are finished with lead-free 
enamel. Exterior accents such as windshield wipers, door han- 
dles, realistic wheels and tire treads are standard equipment. 
Models are approximately 1 0" long and weigh 1 6-22 ounces. 

Dodge Viper RT/10... the Star of the Collection 

Created from Chrysler's prototype and the original blueprints, 
the 10" model is authentic in every detail. Red metal body is 
painted to exact Viper color specifications. Interior is complete 
with bucket seats, stick shift, foot pedals and dashboard instru- 
mentation. Front tires move with a touch of the steering wheel, 
hinged doors open and close, and the hood pops up to reveal a 
highly detailed 10 cylinder engine. 



Car shown smaller than actual size. 




1991 Bugatii EB 110 



1987 Ferrari F40 



Operational 
Steering 



Detailed 
Interiors 



Superb 
Engine Detail 





1990 Lamtiorghini Diablo 



1961 Jaguar 'E' Cabriolet 



Send $1 .00 for a color brochure showing Burago's full line of 1 : 1 8 scale die-cast 
metal models (36 in all), plus a list of retailers nationwide. 

BURAGO BROCHURE 

Dept PMC3, PO Box 1000, Mt. Pocono Industrial Park, Tobyhanna, PA 18466 

Ye«! I want more information on Burago die-cast models! $1 .00 is enclosed. 

Name 



Address - 

City 

State 



Zip. 



Opening 
Trunk 



Opening Doors 
and Hood 



Available at better stores everywhere. 
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Chimney-Top Damper 

Our home, built in 1924, has a brick 
fireplace which has a lever-operated 
damper. The damper is jammed 
open. Can you advise us on how to 

fix this? ALBERT SOBIEWSKI 

FRAMINGHAM, MA 

A good solution to your problem is 
to install a chimney-top damper. 
This spring-loaded damper is 
mounted over the flue opening at 
the top of the chimney. The device 
has a stainless-steel wire that 
runs from the damper down the 
flue into the opening of the fire- 
place. A pull chain and handle are 
attached to the wire with a setscrew 
and clamp. 

To close the damper, a person 
pulls on the wire and fastens the 
pull chain to a bracket at the top of 
the fireplace. To open the damper, 
release the tension on the wire. 

I've seen hundreds of these damp- 
ers during my inspections, and they 
are effective. 

These dampers cost from $110 to 
$150, and if you have it profession- 
ally installed, it costs about $225 
to $250. 

One maker of chimney-top damp- 
ers is: Lymance International, P.O. 
Box 505, Jeffersonville, IN 47131. 



Squeaky Floors 

I have a problem with floors that 
squeak. I was wondering if you could 
give me some solutions. 

GLEN LAURENSEN 
VERMILLION, SD 

The squeaks are usually caused by 
the floorboard edges (finish floor, 
underlayment or subfloor) rubbing. 

Whether you have oak strip, vinyl 
or carpeted floors, the best solution 
is to get under the floor, from rooms 
below or the basement, then drive 
screws through the subfloor. The 
idea is to pull the layers of subfloor 
against each other or, in the case of 
oak strip flooring, to pull the fin- 
ished floor against the subfloor. 

If you can't get to the floor fram- 
ing, you can do the following: 

With carpeted floors, drive 2V2-in. 
finish nails through the carpet and 
underlayment and into the floor 
joists. Locating the joists may be 
difficult, but it can be done by 
trial and error. 

With hardwood floors, the Oak 
Flooring Institute recommends you 
first try a lubricant to eliminate the 
squeak. Squeeze a liberal amount of 
liquid wax, talcum powder or pow- 
dered graphite between adjacent 
boards where the noise occurs. 



PIVOTING 
DAMPER LID 




CHIMNEY-TOP DAMPER 

CtAMP- 
BRACKET 

COLIAR 




SETSCREW 



ADHESIVE 



A homeowner who Is tired of wrestling 
with an old and cranky damper can 
circumvent the troublesome device by 
installing a new damper on the 
chimney top. 



If that doesn 't work, drive trian- 
gular glazier points between the 
floor strips, and then putty over the 
points. Or, bore pilot holes through 
the flooring, and then drive 2-in.- 
long nails through it and into the 
floor joists. Set the nailheads, and 
then putty over them. 

Tipe-Measure Repair 

I have a 12-ft. Lufkin measuring tape 
on which the return spring has bro- 
ken, and I have been unable to repair 
it. A local hardware store told me it 
is not repairable. Is this true? 

HAMID A. BHATTI 
HARRISBURG, PA 

/ spoke with the people at Lufkin 
Tapes, and they said that if the 
spring is broken, they will repair 
the tape measure at rw charge (one 
tape per person limit). Send the 
tape measure to: Lufkin Tapes, 
Repair Dept., Lufkin Rd., Apex, NC 
27502. Include your name, address 
and phone number. 

Household Products 
Disposal 

The next time you clean out the 
garage, you may be tempted to toss 
those half-empty paint cans in the 
trash and just dump the old pesti- 
cide on the ground outside. This 
solves your problem, but it causes 
environmental problems. The paint 
might spill en route to its burial in 
the local landfill, or it might find 
its way into the ground water once 
buried. Pesticide is sure to wash 
into nearby streams, or it might 
poison wild or domestic animals. 

It's better to treat this trash with 
a little respect, and the Household 
Products Recycling and Disposal 
Council has a free brochure to show 
you how. Titled "Waste Not: Dis- 
posal Options For Consumer Prod- 
ucts, " the brochure has a list of safe 
disposal tips for household and 
automotive products. 

Write to The Household Products 
Recycling and Disposal Council, 
1201 Connecticut Ave. N.W., Suite 
300, Washington, D.C. 20036. Hi 

DO YOU HAVE A HOME-MAINTENANCE 
OR REPAIR PROBLEM? 

Just ask Norman about it. Send your question to 
Homeowners Clinic, Popular Mechanics, 224 
Wes< 57th St., New York, NY 10019. WhUe letters 
cannot be answered individually, problems of gen- 
eral interest will be discussed in the column. 
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Compare TRMAX NordicFlex Gold'and Solofle)^ 
You'U See Why TRIMAX Stands Out 




Compare the Workout. Only TRIMAX strengthens both your 
muscular and cardiovascular systems together — which means 
twice the results in half the time. 

Compare the Resistance. Only TRIMAX employs irmovative hydraulic 
cylinders that condition through isokinetics — the most effective 
traiiung method known. Cylinders that work in both directions to train 
two muscle groups at once, and adjust from one to 500 pounds 
automatically. No straps, pulleys, cables or springs — no wasted time, 
no wasted effort 

Compare the Feedback System. Only TRIMAX truly motivates you 
with positive reinforcement feedback methods — and proven exercise 
science. 



Compare the Quality of Construction and Warranty. Only TRIMAX 
backs its claims — with an unconditional guarantee of craftmanship. 

Then, if you're still in doubt, take advantage of an exclusive limited 
time TRIMAX offer — a one-on-one in-home comparison with either 
NordicFlex Gold'" or Soloflex® — one they can't match. 

Call us anytime for a FREE brochure and 15 minute fact-filled video - 
with the comparison offer. 

1-800-866-5676 

E TRIMAX 

20 S. Main St Jancsvillc. Wl 53545 608-757-1477 
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NEW TOOLS 

TOOL CITY 

The best of the best from this year's: 
National Hardware Show. 



BY ROY BERENDSOHN, Assistant Home Improvement Editor 




#» PowebShot 



.staple 
' Exi t 




A Big Step 

Black & Decker says its new PowerShot 
staple gun is a big step forward in the design 
of this basic hand tool. After trying one, we 
agree that it offers significant improvements 
over older designs. It drives staples a good bit 
more smoothly, and requires less force from 
the user than traditional lever-operated mod- 
els. B&D says it accomplishes this by position- 
ing the driving mechanism directly below the 
user's hand. Just squeeze the gun's handle like 
you would with conventional staple guns. The tool has other nice features, like 
an easy-to-load staple chamber and a small window on the chamber that lets 
you see how many staples are left. The tool costs about $20 at hardware 
stores and home centers. For more information, write Black & Decker Corp., 
701 E. Joppa Rd., Towson, MD 21286, or call (800) 762-6672. 




Ouch-Proof 
Protection 



It takes a heavy 
\ ^"""^ hannmer to drive a large 
cold chisel, punch or brick chis- 
el, so it's about time somebody de- 
vised a way to protect your hand 
while using these tools. These plastic 
hand guards are precisely molded 
so they fit very tightly to the hex 
shank of most striking tools. The 
guards are textured to provide a 
good grip. Not only do they protect 
your hand, they also absorb the 
shock of the hammer blow, reducing 
your fatigue while you work and fur- 
ther increasing the safety of using 
the tool. The hand guard costs about 
$7 at hardware stores and home cen- 
ters (the cold chisel costs $8 to $10). 
For more information, write Mayhew 
Tools, 2 Sears St., Shelburne Falls, 
MA 01370. 

Big John 

Channellock's 414 pliers are so big 
they can compete with a pipe wrench. 
The 14-in.-long parrot-jaw plier is 
drop-forged steel, yet it's designed 
to be lighter, faster and more capable 
than an aluminum pipe wrench. Each 
of its grooves is spaced so that 
the jaws fit neatly around standard 
pipe sizes, and the jaws pivot on a 
rivet-like fastener, not a nut and bolt 
that can work loose. The tool has a 
stop to prevent the handles from 
closing accidentally, pinching your 
knuckles. The 414 costs about $20 at 
hardware stores, home centers 
and auto parts stores. For 
more information, write 
Channellock Inc., 1306 
S. Main St., Mead- 
ville, PA 16335. 





More Than A Micrometer 




Digital micrometers have been around 
for a while, but the Starrett 731 takes 
them beyond convenience 
and integrates them 
with computerized metal- 
working equipment and 
data storage systems. The 
tool transmits its readings to a com- 
puter disk via a handheld data col- 
lection device (the 742 Advanced data 
collection system, not shown). The 



tool has other useful features to 
machinists and toolmakers, such as 
a flashing OUT OF TOLERANCE dis- 
play, an inch/millimeter converter 
and a HOLD READING retention fea- 
ture. The 731 costs about $150 (with- 
out computer output capability, it 
costs about $109). For the nearest 
distributor, write the L.S. Starrett 
Co., 121 Crescent St., Athol, MA 
01331-1915. 
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No Excuses 

If you haven't bought Bosch power 
tools because they're not sold at your 
local home center, you have no more 
excuses. Bosch now has a tool line 
that's sold at home centers and hard- 
ware stores, the same places you find 
Skil tools. The two tool lines are sold in 
the same places because last fall Skil 
and Bosch formed S-B Power Tools. 

The new Bosch tools are recogniz- 
able from their bicolor housings 
which are both Bosch blue and Skil 
gray. The tools rank below the in- 
dustrial blue-color Bosch tools, but 
are equal in performance to the gray- 
color Skil professional tools. 

The blue/gray Bosch tool line and 
the gray Skil tool line are not identi- 
cal, however. For instance, included 
in the blue/gray line is the B7000 
triangular detail sander (lower right 
comer of photo, about $100). A true 
orbital (not just vibrating) sander, it 
has a 3^^-in. sanding pad that orbits 
at 13,000 rpm. Since the abrasive tri- 
angle wUl wear most heavily at the 
front comer, you can tum the pad to 
expose a fresh corner because the 
abrasive paper is held to the pad with 
a hook and loop (Velcro) system. An- 
other nice feature is that you can at- 




tach the sander to a shop vacuum's 
hose to control flying dust (the other 
Sanders have dust-control ports also). 

Unique to the gray professional 
line (now known as the HD line for 
heavy duty) are two benchtop ma- 



chines, a Vfe-hp handsaw with a 6V6-in. 
throat (about $330) and a 13-in. drill 
press powered by a ^/^-hp induction 
motor (about $270).Write S-B Power 
Tool Co., 4300 W. Peterson Ave., 
Chicago, IL 60646. 



There's never been a better time 
to cut yourself a deal. 



Now when you 
buy a Dreniel 167 
or 1695 Scroll Saw 
in specially markec 
packages, you get your 
choice of two great 
oifers from Dremel. 





Chtxise our pattern offer and 
get 96 free scroll saw patterns 
from Wood magazine plus a special 
subscription offer - a $30 value. Or, 
for just $ 14.95, you can receive our 
scroll saw stand/leg set - a $58 value. 



NA'hichever Dremel Scroll Saw 
)'ou choose, the two-speed 1671 
the variable speed 1695, 
you'll get great features like a 
built-in blower to keep cutting 
surfaces clean, a large 
cast-aluminum 
table and heavy 
cast-iron base. 
This is a limited 
time offer. So 
look for specially 
marked Dremel 
Scroll Saw packages 
at >'our local retailer 
now, and cut yourself 
a deal. 

DREMEC 
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Blade Swap 

Stanley's new Contractor Grade 
hacksaw has a blade-tensioning sys- 
tem that lets you swap blades in sec- 
onds. To change a blade, first 
squeeze the lever at the back of the 
handle. Then, with your other hand, 
move up the button on the handle — 
and release your grip on the handle. 
The handle lever folds upward, re- 
leasing the blade. Insert a new blade 
and fold the handle lever back down 
until it clicks into place. The saw is 
part of Stanley's new Contractor 
Grade tool line (basically its profes- 
sional line of tools that have been re- 
fined and improved). The saw costs 
about $20 to $30 at hardware stores 
and home centers. For more infor- 
mation, write Stanley Tools, 600 
Myrtle St., New Britain, CT 06050. 



Flexible But Tough 

Lenox bimetal sabre saw blades are 
made by electron-beam welding a 
flexible spring steel back to a cutting 
edge of cobalt high-speed steel. The 
cobalt steel is a very hard Rockwell C 
65-69 (a good-quality wood chisel has 
a maximum hardness of C 60-62). 
The result is a flexible but hard 
blade, which, Lenox says, can cut 
through hard and soft woods, fiber- 
glass and composites. It will even cut 
through a nail with no problem 
should you hit one accidentally. Also 
offered are metal- and ceramic-cut- 
ting bimetal blades. The blades 
range in cost from $2 to $4. They are 
sold at Lenox distributors. For more 
information, write American Saw & 
Mfg. Co., 301 Chestnut St., P.O. Box 
504, East Longmeadow, MA 01028, 
or call (800)628-3030. 



Funny Looking, 
But They Work 





In case you're 
wondering, 
those funny- 
^ looking waffle pads 

' on Hitachi's CJ65V2 allow 
you to clamp it in a vise blade side up 
for scroll savdng. This saw's nice fea- 
tures don't stop there, however. It 
has increased amperage over last 
year's model (5.1 amps versus 4.8 
amps), a steel subbase for durability 
or an optional friction-reducing phe- 
nolic resin base to prevent scratching 
when sawing on easily marked sur- 
faces. The company also beefed up 
the saw's blade support mechanism 
and made the saw available in a top- 
handled model. The variable-speed 
saw has three orbital-action settings, 
and it also cuts in a straight-line reci- 
procating mode. It costs about $330 
at Hitachi tool dealers. For more in- 
formation, write Hitachi, 3950 Steve 
Reynolds Blvd., Norcross, GA 30093. 



Here's your Christmas Bonus. 



Over $28 worth of additional 
sanding belts and discs 
free! 



Now when you buy the 
Dremel 1731 combination 
Disc/Belt Sander in specially 
marked packages, you'll 
get a bonus of six extra belts and six 
extra discs included free. 





The Dremel 1731 Disc /Belt Sander is a 
lough, heaxy-duty sander that's perfectly 
sized for the hobbyist. Its one -inch belt lets 
get at places that a bigger sander 
can't. And the five-inch disc with 
miter guide offers even greater 
versatility. 

Hurry, this is 
a limited time 
offer. So look for 
specially marked 
packages at your local 
retailer now. And pick up 
your Christmas bonus early 

DREMEC 
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Good Vibrations 

Freud took a laser and cut up its new 
saw blades so the blades, in turn, 
would cut quieter and without vibra- 
tion. Those squiggly lines on the 
sides of the blade are the antivibra- 
tion "reeds" cut with the laser. Freud 
claims that not only does the new 
blade run quieter, it also stays sharp- 
er longer by avoiding the dulling 
effects caused by vibration. Also, the 
blade uses Freud's carbide square- 
tooth design. These teeth are shorter 
and thicker than previous teeth, 
which, according to Freud, permits 
more sharpenings per blade and 
more accurate cuts between sharpen- 
ing. The new antivibration blade 
comes in 40-, 60- and 80-tooth types 
in 10-in. dia. and costs about $130 to 
$135 at Freud distributors. For more 
information, write Freud, 218 Feld 
Ave., High Point, NC 27264. 





Welder's Choice 

The popular line of Quick-Grip bar 
clamps has been extended to include 
a 6-in. welder's clamp. Unlike most 
metalworking clamps that require 
two hands to operate, you can fasten 
and release the quick grip writh one 
hand. The basic tool is the same as 
the woodworking clamp — a light- 
weight, glass-filled plastic body with 
a hardened steel bar. Unlike the 
woodworking version's plastic jaws, 
however, this clamp has carbon-steel 
jaws and copper-plated clamp pads. 
The pads are notched to facilitate 
clamping round bar and tubing. The 
tool costs about $33 at industrial sup- 
ply and welding supply stores. For 
more information, write American 
Tool Co., 301 S. 13th St., Suite 600, 
Lincoln, NE 68508. 



Power On/Power Off 

The Power Stopper is a 50-ft., 16- 
gauge, 3-conductor extension cord 
designed to extend convenience and 
safety as well as 13 amps of power. 
The cord has a small bulb (with a 
30,000-hour lifespan) that lights the 
translucent plastic ends when it's 
plugged into an outlet — notifying you 
that the cord has power. It also has a 
resetable built-in circuit breaker that 
cuts off power to the tool and pro- 
tects the cord from overloads. The 
cord costs about $25. 

Also available is the Quick Check, 
a lighted cord minus the circuit 
brewer. It's a heavier, 15-amp cord 
and it comes in 35-ft. and 75-ft. lengths 
(about $16 and $25, respectively). All 
three cords are sold at hardware stores 
and home centers. 
Write to Pacific 
Electricord Co., 
747 W. Redondo 
Beach Blvd., P.O. 
Box 10, Gardena, 
CA 90247. 





Something For Everyone 

Black & Decker seems to have a pow- 
er tool for every level of use, but if 
you still feel the company hasn't of- 
fered you just the right tool at just 
the right price, maybe its new Quan- 
tum tools will fill the bill. 

Sold at hardware stores and home 
centers, the Quantum line is designed 
for ambitious do-it-yourselfers who 
want to step up from even the best 
grade of homeowner-quality tools. 
Compared to homeowner tools, the 
line has improved airflow and added 
heavier bearing structures and heftier 
switches and gears. 

Still, the Quantum tools are not 
quite as heavily constructed as Black 
& Decker's Industrial/DeWalt line. 
Also, homeowners. Black & Decker 
says, have different priorities from 
professional power-tool users. For 
instance, homeowners are more 
likely to want dust-control capability, 
so the feature is present on every 



woodworking tool in the line. 

To identify just a few tools in the 
line, there is a 7V4-in. circular saw 
(about $80 to $90), a 2-speed heat gun 
(about $70) and a sabre saw with 



orbital action (about $80 to 90). 

For more information on Quan- 
tum, write Black & Decker, 701 E. 
Joppa Rd., TW397, Towson, MD 
21286. 
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Hie new Delta 12"lKncl saw. 
Pioof that you can never have 
100 muai Of a 900a mnig* 





Work Like A Horse 

The Roughneck Portable Workcenter 
is more than a plastic sawhorse — 
with a 300-pound capacity and tool 
storage, it's more hke a workbench. 
Its features include a V-groove for 
cutting pipe and dowel, through-the- 
leg slots for clamping and a hideaway 
storage compartment in the top 
that's designed for drill bits, measur- 
ing tools and pencils. Other molded- 
in appurtenances allow you to hang 
squares and power cords off the 
Workcenter. It costs about $30 at 
hardware stores and home centers. 
Write Rubbermaid Inc., 1147 Akron 
Rd., Wooster, OH 44691-6000. 




Razor Sharp 

Most knife-sharpening systems put 
an edge on a knife, but they won't get 
an edge razor sharp. Norton's Angle- 
Rite, however, is designed to let you 
control the level of sharpness you 
want. The system uses three pairs of 
sharpening stones: A coarse-grit 
Crystolon stone for fast metal re- 
moval, a medium-grit India stone for 
general sharpening a fine-grit natur- 
al Arkansas stone to polish the edge 
and make it razor sharp. Draw a 
knife, scissors or even a chisel 
against the angled face of the stone 
to sharpen it. The system costs about 
$45 at hardware stores and home 
centers. For more information, write 
Norton Co., Consumer Products 
Division, P.O. Box 15008, Worcester, 
MA 01615-0008. 





Some tool manufacturers offer you a band saw, a scroll saw, a 
bench saw, a drill press-and call it a complete line. But at Delta, we 
realize that any one saw or drill press might not be right for everyone. 

Which is vfhy we make seven different drill presses, 
five scroll saws, four table saw^, 
^L4t^ f^' two bench saws- 
well, you get the 
idea. Fact is, you 
l^^K? can never have 
ilrj''j|B^^^^'-^^Bk ^Hl^ too much of a 

good thing. 

Case in point is our new 12" band saw. It's built to 
fit nicely between our bench models and our bigger saws. 
And it's built with the same heft and precision you'll find in 

our professional tools. Yet it's 
priced to fit comfortably^ 
ft — into your shop. 

All in all, we make 
jr the broadest line of woodworking tools in 
the industry. Tbols for the master craftsman 
as well as the weekend do-it-yourselfer. Odds 
we make exactly the tool you're 
looking for. 

^ Building OfiTraditien 

Adelta 

A Penlalr Company 

CaU toll free for the name of the nearest 
dealer, home center or hardtware store 
carrmng Delta toots. Delta International 
Machinery Corp.. 800-438-2486. 
In Canada, 519-836-2840 



We are proud to nationally fund The New Yankee Workshop 
ana The American Woodshop on public television. 
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What makes Escort 9000 
tfye perfect holiday gift? 



Escort 9000 is the first Digital Spread SpectnisS' 
consumer phone (patent pending). It offers 
uparalleled new levels of range, clarity and 
securit)'. This is the cordless phone you're 
dreamed of owning - or giving as a gift, 
UNSURPASSED RANGE 
Escort 9000 gives >t>u up to four times the 
range of an ordinary' cordless phone. 
INCREDIBLE CLARITY 
Escort's advanced digital technology prey, 
vides incredibly sharp sound quality. • 
TOTAL SECURITY 

Only Digital Spread Spectrum tedinotogtJ; 
provides absolutely private conversations. 

Call toll-free, 7 davs a week: 

1-800-433-3487 

Escort 9000 $399 

plus shipping & handling. OH res. add 6% sales tax 



► Department 1068D3 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 



.ASK ABOUT OIK MONEY-BACK 
HOLID.U Gl AR.VNTEE 
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Not The Same 
Old Grind 

If you regularly grind chisels and 
plane irons then you know that the 
standard grinder toolrest is inade- 
quate, and that's where this toolrest 
comes in. It fits 6-in.- and 8-in.-dia. 
grinder wheels. To use it, pivot the 4- 
in.-wide grinding table up to the 
wheel, and lock it in place with 
spring-loaded handles. You can fold 
down the table if you want to grind 
freehand. The table fits around 
wheels up to 1 in. wide, and it's slotted 
to accommodate sliding toolrests. The 
toolrest costs about $35. For more 
information, write Veritas Tools, 12 E. 
River St., Ogdensburg, NY 13669. 




Torch It 

If you've got a big plumbing job 
ahead, this might interest you: a 
quick-disconnect air/acetylene torch 
handle and pushbutton piezoelectric 
ignition. At full flame, the burn tip 
stays cool, so you can turn off the 
torch and lay it down without start- 
ing a fire. This saves acetylene and 
extends the tip life by eliminating 
corrosive deposits caused by burning 
at low flame. The SureFire costs 
fi-om $40 to $50, depending on size (a 
torch kit, shown, with a handle and 
tip, 12 ft. of hose and a brass regula- 
tor costs $150 to $180). It is sold at 
plumbing and industrial supply hous- 
es and at home centers. Write Sure- 
Fire, 1 Bemzomatic Dr., Medina, NY 
14103, or call (800) 654-9011. 
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Whm ''razor sharp'' isn't good enough 
you need the Diamond Rone* Sharpener 



Cheff'sCholce 

professional 

110 





as a razor maae ^ ^^^^ 
Ti-iple Bevel 

stays sharp up to 5 times 
longer than professional edges. 

For a store near you call Edgecraft Corp., 800 342-3255 



EdgeCraft 

World Leadei in Cutting Edge Technology 
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A Change 
For The^etter 

Spindle sanders are generally not 
benchtop tools, but this machine 
changes that. Weighing only 29 
pounds, it sits on your benchtop and 
sands 2000 ^/S-in.-long strokes per 
minute. The machine comes with Vs- 
in.- and l-in.-dia. neoprene rubber 
drums. Other drums are available, 
ranging from $6 to $25 each and in 
multidrum sets up to $43. Sanding 
sleeves are also available individually 
and in kits with prices ranging from 
$7 to $13. The sander has storage for 
extra drums and throat plates. The 
OSS450 costs about $200 at hard- 
ware stores and home centers. For 
more information, write Ryobi Amer- 
ica Corp., P.O. Box 1207, Anderson, 
SC 29622, or call (800) 525-2579. 




Snap To It 

Changing a 
blade is a snap, liter- 
i ally, on the new AEG Fixtex 
* jigsaws. To change a blade, 
just snap up the lever on the front 
of the saw, and the loosened blade 
falls out. Insert the new blade, and 
move back the lever. The saws also 
have 4-position orbital action, cer- 
amic blade guides, a roller blade 
backup and electronic-feedback 
speed control. They are available in 
a top handle configuration or a barrel 
grip (both are about $305). The tools 
are sold by AEG/Chicago Pneumatic 
tool dealers. For more information, 
contact Chicago Pneumatic Electric 
Tools Division, 2220 Bleecker St., 
Utica, NY 13501, or call (800) 243- 
0870. m 



Routt Shapes Shapes Mortises Removes 
wood wood plastic wood 



Carves Grinds Drills Engraves 
wood rust steel silver 



rust 



I 



Grooves Hollows Polishes Shapes 
wood wood metal metal 






Grinds Engraves Grinds Grinds 
metal plastic steel ceramic 



I 



Engraves Engraves Cuts 
leather metal metal 



Grooves Polishes Sands 
plastic silver wood 




Polishes Sharpens Inlays 
glSM metal wood 




Shapes Deburrs Smooths 
wood plastic plastic 




Why settle for some 
2-bit power tool? 

The Dremel Moto-Tool is the compact, high-speed rotary 
tool that's extremely versatile. With speeds from 5,000 to 
30,000 rpm and more than 150 specially designed bits, it'll 
carve wood, shape plastic, grind metal, polish delicate silver, 
or handle most any job. Look for our book 175 + USES in 
specially marked Moto-Tool packages where power tools are 
sold. Or write: Dremel, Dept. PM, RO. Box 1468, Racine, Wl 
53406-1468 for a free copy 

DREMEL' [Monr®=¥®(S)K 
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AUTOMOBILES 



DETROIT SPY REPORT 



BY JIM DUNNE, Detroit Editor 



Taurus, 1996 

• Ford plans a major re- 
styling of its Taurus line 
in two years. The top- 
selling midsize sedan will 
feature new sheetmetal and 
a revised engine lineup. Ex- 
terior styling highlights a 
lower hoodline, sharper wind- 
shield angle and a 6-\\indow green- 
house. Prototypes of the new ear hint 
that styling changes will not be ex- 
ti'eme, but the new car will present 
a depai'ture from today's Taurus. A 
4-door sedan and a station wagon 
will continue as body choices. This 
photo of a prototype shows unusual 
boxes ai'ound the door handles. The 
design is probably a temporary fix 
that will not be .seen on the produc- 
tion cars. Some observers suggest 
that the boxes extend out to the new 




here's another view and more in- 
formation. Buick has dropped the 
Riviera model for the 1994 model 
year. But it's back with a vengeance 
as a 1995 model, on sale in the spring 
of '94. The new model is a sister de- 
sign to the Olds Aurora, but will be 
built as a 2-door coupe style instead 
of a 4-door sedan. Under the hood, 
buyers will have the option of 
GM's normally aspi- 
rated 3800 V6 



Four-wheel disc brakes with ABS, 
dual airbags and traction control are 
included as standard equipment on 
the slick coupe, which will do battle 
with the world's best. 

Mercury Mystique, 1 995 

Ford designed a compact car for 
markets in both the U.S. and Europe. 





Called the Mondeo overseas, Mystique and sister Contour have unique styling in U.S. trim. 



surface of the doors, and w^ere late 
changes in the development progi'am 
made to adjust to stronger side-im- 
pact protection. 

Riviera, 1995 

We .showed you the first undisguised 
shot of the '95 Riv last month. Now, 



(the base engine) or the brawny 225- 
hp supercharged edition. GM's 
world-class 4T80-E 4-speed automat- 
ic is the only transmission available. 
Major dimensions mimic those of the 
Aurora, including a 113.8-in. wheel- 
base, 62.5/62.6-in. front/rear track, 
and an overall length of about 205 in. 




Continental will get welcome transplant of front-drive version of 4.6-iiter modular V8 



Lool< for '95 I7ivlera in late spring. 



This year it introduced the Mondeo 
overseas. Next year. Ford will intro- 
duce the Mercury Mystique and 
Ford Contour to U.S. buyers. Mys- 
tique is similar to the Mondeo in 
body styling. Look for unique tail- 
lights, front fascia, bumpers, hood 
and giille. One body style is planned, 
a 4-door sedan. Contour and Mys- 
tique will replace the Tempo and 
Topaz next year. Engines will be a 
standard 2.0-liter 16-valve Four and 
two optional 2.5-liter 24-valve V6s. 
Fuel economy is in the 30-mpg range 
for both 5-speed manual and 4-speed 
automatic transmissions. 

Continental 

Responding to the Cadillac North- 
star challenge, Ford plans to put a 
V8 engine in the 1995 Lincoln Conti- 
nental. The car will continue with its 
front-drive layout, but a 4.6-liter sohc 
V8 will replace the 3.8-liter V6 engine 
as the standai'd pow^erplant. The en- 
gine is the same one Ford uses in the 
Lincoln Town Car, the Ford Crown 
V^ic and Thunderbird and the Mer- 
cury Cougar and Grand Marquis. 
The added powei- — 210 horsepower 

(PIca.ie tiini to page 92) 
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The only views more breath- 
taking than the ones you'll see in 
the mirrors of a Jeeg Cherokee 
Sport are the ones you'll see 
through its windshield. 

That's because Cherokee 
Sport is engineered to 
take you far beyond 
\ the usual sights. With a 
190 horsepower 4.0 litre 
engine, Quadra-Link" front 




suspension, and shift-on- 
the-fly four-wheel drive. 
^, All at a price that won't 
take your breath away. 

For more information on 
Jeep Cherokee Sport, please call 
l-80ajEEP-EAGLE. It will definitely 
give you something to reflect on. 

There's Only One Jeep.!. 

A Division of the Chrysler Corporation. 



OFFICIAL SPONSOR OF THE 1994 M9J^ Scc Umitod warranties, n'sirictiom, and details at dealer. *MSRP excluding title, taxes, destination charges, and optional wheels shown. 
U.S. OLYMPIC TEAM 3t usc 3to xRP Price Correct at time of placement. Always wear your seat Ixjlt. Jeep is a registered trademark of Chrysler Corporation. 
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WIndstar minlvan Is based on Taurus front-drive platform 

versus 160 hp for the current V6 — 
will help Continental compete with 
the upgraded 1994 Cadillac De Ville. 



Chrysler. Chevrolet and 
CMC sell about 80,000 
Suburbans a year now. 
With Ford expected to in- 
troduce a Suburban-type 
vehicle in a couple of 
years, the market will be 
split. That leaves little 
room for a profitable 
third name — like a Ram 
derivative. However, look 
for Chrysler to give the 
green light to a new Ram- 
charger — one based on the Ram 
pickup — ^within two years. 



1995 Ford Windstar 

Look out Chrysler, here comes 
Ford's Sunday punch. And it's aimed 
right at your minivan section. Ford will 
officially unveil this new van — ^Wind- 
star — as a 1995 model in mid-1994. 
Windstar will offer front-wheel drive 
and a lower floor than the Aerostar. 
Its overall size will be larger than the 
standard Chrysler minivan — about 
the same size as the Aerostar. Under 
the hood will be a 
complete Taurus 
drivetrain. That 
includes V6 en- 
gines up to 3.8- 
Uter displacement 
and a 4-speed 
automatic trans- 
mission. Airbags 
for both the front 
passenger and 
driver will be 
standard, while 
built-in child 
safety seats for 
the rear will be 
options. 




Ford borrows Dodge styling for '95 F-trucks. 



Mazda Cougar? 

Yes, it's being planned. Ford is look- 
ing at a way to build the Cougar on a 
Mazda platform, and design the 
sporty coupe apart from Thunder- 
bird. Under this proposal — which 
sounds loonier the further it goes — 
Thunderbird would also switch to 
front drive, and be built along with a 
low-price front-drive Jaguar sedan at 
an Ohio assembly plant. Benefits in- 
clude a boost to Mazda (which Ford 
partly owns) and the introduction of 
a low-cost Jaguar (which Ford also 
owns). All the plans are a possibility 
for the 1998 model year. 

Dodge Suburban 

It's not in the works, but Chrysler 
officials say they'd like to have a Sub- 
urban-type vehicle that would be 
built off the new Ram pickup body. 
But the market for such a vehicle is 
not large enough to pay off for 



F-Series, 1995 

Ford will take a cue from Dodge's 
macho Ram pickup styling in design- 
ing its new F-series line. The 1995 
Ford full-size truck will feature an 
aggressive grille design, along with 
front fenders that blend back into 
the doors. The F-series will also have 
dual airbags. Chrysler officials be- 
lieve that the styling of the Ram 
pickup — lower fenders, thrusting 
grille, larger cab — will be imitated 
by Ford and 
Chevrolet. First 
sightings of 
Ford's 1995 pro- 
totypes confirm 
that estimate. 

Electric 
Trick? 

That's the way 
the electric car is 
shaping up for 
California. Be- 
ginning in 1998, 
at least 2% of the 
cars sold in that 
state must emit 
"zero emissions." Basically, that 
means electric cars. Today, you can't 
get the automakers to admit that 
they will have a car to fill that bill. 
Selling electrics in those numbers — 
2% means at least 20,000 cars each 
year — is not thought to be possible. 
Automakers are hoping that hy- 
brids — vehicles that use a combina- 
tion of batteries and some other pow- 
er source — will be acceptable, even 
though they are not zero-emission 
vehicles. 

Exporter Extraordinaire 

What distinction does Honda hold in 
the U.S. manufacturing community? 
Among U.S. car builders, Honda ex- 
ports the greatest number of cars 
overseas. Yes, more than Ford, 
Chrysler or CM. From its Ohio as- 
sembly plants, Honda exported 
75,000 cars to overseas buyers last 
year, 40,000 Accords and 35,000 
Civics. Win a bet on this one. VH 



FUKT VISIOM (Continued from page 39) 

Among other things, the space-con- 
suming magnetic focusing electrodes 
found in the funnel of an electron gun 
are replaced by the flat, electrostatic 
deflection plates. Ditto for the shad- 
ow-mask. It's not necessary, because 
there's no spray-shooting beam that 
might not hit its target. In any case, 
the use of discrete cathode-phosphor 
cells and specific electrostatic deflec- 
tors means that the beams shoot 
point-blank at their target phosphors. 

The result is clear, sharp images at 
every point on the screen — not just 
the middle where an electron gun is 
most accurate. 

Here it helps to think of a flash- 
light beam. When focused straight- 
ahead at a surface, the lighted spot is 
round. When aimed from an angle, an 
oval pattern appears on the surface. 

With no shadow-mask that can 
warp from the heat of electron bom- 
bardment and misdirect the beams, 
there won't be any blooming distor- 
tion in the comers — blooming being 
a green or purple coloration. 

Also, since there's no need for a 
mask or the opaque grout between 
color phosphors, you won't see that 
grid-like mosaic-tile pattern in your 
picture. Images are smoother, more 
film-like. 

Something this good can't be all 
good, and Flat Vision has its draw- 
backs, too. 

For one thing, this 13-incher eats 
up 85 watts — some 15 to 20 watts 
more than conventional CRTs of the 
same size. This includes the tuner 
and amplifiers for its 4-speaker 
stereo. Matsushita says power con- 
sumption will come down as the 
design is refined — and we've been 
around electronics long enough to 
know that this is likely. 

Additionally, this television might 
be flat, but you'll need a fat wallet to 
buy one. 

At today's exchange rate, the price 
is $2880 in Japan. Not to mention the 
usual 36% import tariff added to the 
U.S. sticker if U.S. Customs classi- 
fies it as a conventional CRT rather 
than a unique product (for the 
record, there's no tariff on LCDs as 
there's no U.S. industry to protect). 

Matsushita says that price will 
drop dramatically once full-scale 
production begins and economies of 
scale kick in (only 1000 will be made 
over the next year). Over the short- 
term, that "volume-efficiency" sav- 
ings will be accounted for by market- 
ing Flat Vision for computer 
monitors, where price is less of an 
objection than in the light-and-play 
TV business. Slim TVA^CR combina- 
tions and midsize wall-hanging TVs 
are other applications. m 
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Give your family a gift theyH really appreciate: 

A lifetime of health . 



In just minutes a day, 
NordicTrack gives them 
a healthier life. 

Give your family the best way to 
improve their health and fitness 
The efficient NordicTrack 
workout takes as few as 
20 minutes, 3 times a week 
to control weight, build 
cardiovascular fitness, 
reduce stress, strengthen 
and tone the entire body. 
A NordicTrack* exerciser 
is the gift that gives 
your family a better 
life — wives, husbands, 
brothers, sisters and 
grandparents alike. 

Give them 
'Olie World's Best 
Aerobic Exerciser®.' 

Health experts call cross-country skiing 
the world's best aerobic workout. NordicTrack 
simulates that workout with a smooth total-body 
motion no other exerciser can match. It's as 
easy as walking. 

Our patented flywheel and one-way 
clutch system offers a workout that won't 
jar the back, strain the knees or stress the 
ankles. As soon as they start exercising, 
they'll feel the NordicTrack difference. 

It's the gift they'll use. 

NordicTrack is one gift that won't 
collect dust. Recent studies show that 
even after five years, 7 in 10 owners 
use their NordicTrack an average of three 
times a week for over 20 minutes. 

Call NordicTrack today 
for more information! 

^0-day in-home triaV 

nlordictrack 

m W ■ A CML Company 

We're Changing the Shape of America'^ 






■ Take weight off. 

Our \'ig()r()u.s total-body workout 
burns incrcdii^lc amounts of calories — 
to 1,100 per hour according 
research. 

And help keep 
the weight off. 

NordicTrack burns up to 
36% more fat than with 
exercise bikes — and 
more than stairstepping 
or jogging. Regular 
workouts with 
NordicTrack can make 
the difference. In fact, 
research shows that 8 in 
10 people who bought a 
NordicTrack to lose 
weight lost an average of 
17 [X)unds. And after one 
year, they still kept it off! 

^^^^^ d Protect them from stress. 

^^^^ By quickly building cardiovascular 
fitness, NordicTrack will help reduce 
stress felt at home or work. And 
help them handle stress when it 
turns up. 

^ ■ Tone their total body. 

NordicTrack tones all the body's major 
muscle groups. Simply set the adjustable 
resistance to help firm and shape the legs, 
arms, chest, back, buttocks and stomach. 

Discover the gift that over 
I 1.5 million people have 
received — a life-enriching 
NordicTrack workout 

Call now: 




1-800-441-7891 



Ext 
27513 



FREE Information 

□ Please send me a FREE brochure 
a Also a FREE VHS videotape 

Phone ( ) 



. State . 



.Zip. 



I Send IK NordicTrack, Dept. 275L3, lOi Peavey Road, Chaska, MN 55318-2355 

C199i NtiolicTnick. Inc.. A CML Ciimpany • All riRhLs icscrvcd. 



SQEIMCE 

RUSSIA'S CROWN JOULES 



BY GREGORY T. POPE, Contributing Editor 



• Only two people can grant you 
access to Arzamas-16: Russia's 
Minister of Atomic Energy or Boris 
Yeltsin himself. After all, this doubly 
fenced secret city, nestled in pic- 
turesque woodlands about 180 mDes 
east of Moscow, remains Russia's 
primary nuclear-weapons design 
laboratory. 

So it speaks to the new ease be- 
tween Russia and America that top 
physicists from Arzamas-16 are col- 
laborating, for the first time ever, 
with their counterparts from Los 
Alamos National Laboratory. And 
it's a tribute to Arzamas-16's long- 
shrouded scientific knowhow that the 
Americans are raving about the 
Russian machine at the focus of the 
joint research. 

The device is called a disc electro- 
magnetic generator, and it simply 
blows away anything assembled in a 
Western laboratory. What the gener- 
ator does is dizzying physics: It spits 
out — for a millionth of a second — 
more wattage than the electrical gen- 
erating capacity of the entire planet. 
Physicists measure this kind of pulse 
in megajoules, energy units usually 
reserved for nuclear explosions. 

"We couldn't duplicate it," admits 
Stephen Younger, program director 
for high-energy-density physics at 




CURRENT FEED 
FROM PRE- 
AM PURER 



DETONATOR 




Los Alamos, "but we can 
appreciate the beauty of 
the science and technology 
they're doing." 

Russia, says Younger, 
has been the superpow 
of super-power 
erators since the 
'50s. Back then, 
Russian phys- 
icist Andrei 
Sakharov — 
Nobel Prize 
winner, dissi- 
dent and patron 
saint of Arzamas-16 — seized on the 
idea of using high explosives to 
compress and intensify a magnetic 
field. Initially, he envisioned a pure 
fusion weapon. The magnetic field 
would lend thermal insulation to a 
hydrogen plasma, while the plasma 
was heated to trigger a thermo- 
nuclear reaction. 

Sakharov assigned a team of 
physicists to work on it, and although 
the weapon never came to be, he be- 
came intrigued with the thought of 
harnessing ultrahigh magnetic fields 
for physics research. "And with such 
a concentration of talent," says 
Younger, "they were able to develop 
the technology to a superb state of 
perfection." 

EXPLOSIVE DISC 



COPPER-UNED 
CAVITY 



EXPERIMENTAL 
TARGET 



During the 1960s and '70s, Los 
Alamos pursued its own explosively 
driven pulsed-power generator, 
using a technique pioneered by shock 
physicist Max Fowler. Today, a 
third-generation device, dubbed 
Procyon, is in operation. 

Inside Procyon, an electrical coil 
spirals about a metal cylinder packed 
with explosives. A bank of capacitors 
sends a current around the coil, cre- 
ating a magnetic field between the 
cyUnder and the coil. Then the explo- 
sives go off. The cylinder swells out 
suddenly and the magnetic field is 
compressed, greatly amplifying the 
current, which then slams into some 
experimental target. Among other 




Max Fowler examines pulsed-power generator from Arzamas-16 (top). At the heart of the Russian technology Is disc electromagnetic 
generator (above). Explosives go off to squash cavities, compressing magnetic field to release huge flux (red) and current (blue). 
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applications, Procyon is used to simu- 
late some of the conditions that occur 
in a nuclear explosion. 

But when Fowler, Younger and 
colleagues Bob Reinovsky and Irv 
Lindemuth visited Arzamas-16 in 
June 1992, they realized how far 
ahead the Russians had forged. In 
the Russian apparatus, the coil-based 
generator serves merely as a pre- 
amplifier for the main disc generator. 

The current from the pre-amplifier 
— a good 6 million amps — sets up a 
potent magnetic field in a series of 
copper-lined cavities separated by 
discs of explosives. When the discs 
detonate, the cavities collapse, again 
compressing the magnetic field to 
pump out a monster current carrying 
up to 200 milhon amps. 

Megajoule megajolts spark all 
sorts of possibilities for high-energy- 
density physics. Last September, in 
Russia, the Los Alamos and Arza- 
mas-16 physicists conducted experi- 
ments that probed the output of the 
Russian generator with precision 
American diagnostic equipment. 

Meanwhile, four smaller genera- 
tors recently shipped to Los Alamos 
will inflict ultrahigh magnetic fields 
on the new high-temperature super- 
conducting materials. The reason: 
Magnetic fields tend to deform the 
very structure of matter, bending the 
orbits of electrons that circle atomic 
nuclei. The Los Alamos physicists 
aim to distort the superconductor's 
atomic structure until the material 
no longer carries current without re- 
sistance. These magnetic-field exper- 
iments will allow the researchers to 
test various theories that account for 
the still-mysterious mechanisms of 
superconducting. 

Next year, the physicists plan to 
replicate the conditions found at the 
cores of gas-giant planets, such as 
Jupiter, using power pulses to com- 
press a sample of hydrogen or helium. 

Also targeted for investigation is 
Sahkarov's original fusion concept, 
which the Russians have continued to 
develop with an eye to power genera- 
tion. This approach, known as mag- 
netized-target fusion, combines 
aspects of the two fusion-power tech- 
niques pursued in the West. Like 
inertial-confinement fusion, magne- 
tized-target fusion features a fuel 
pellet that is made to implode, crush- 
ing and heating itself to fusion condi- 
tions. The difference: In magnetized- 
target fusion, the fuel is already 
heated to form a plasma — and swad- 
dled with a magnetic field to keep it 
hot — by the time it implodes. 

Ironically, while the Russians have 
championed the concept, the closest 
anyone has come to fusion this way 



was at Sandia National Laboratories 
in 1979, when physicists directed 
electron beams at magnetized glass 
spheres full of deuterium-based 
plasma. The Russians have followed 
a different tack, using explosives to 
generate a powerful magnetic field, 
an approach that doesn't demand im- 
mense jolts of energy in the form of 
beams or heat. In addition, says 
Younger, "Not having to invest in 
mammoth machines, which you're 
then stuck with, is an advantage." 

It's no secret that ultrahigh elec- 
tromagnetic pulses have military ap- 
plications as well, especially as a 



means to short out an adversary's 
electronics systems. The Los Alamos/ 
Arzamas-16 collaboration, however, 
bears no such overtones. 

Instead, it's designed to fuse scien- 
tific relations while defusing ten- 
sions. Unspoken, meanwhile, is the 
wish to keep Russia's weapons-de- 
sign talent pool — somewhat idled by 
the Cold War's end — from drifting 
into unsavory employment else- 
where. If measured by the science 
that emerges, the joint venture be- 
tween the two nuclear-weapons labs 
may prove as important as any pact 
between the two governments, m 



Are you 
frustrated 
by chronic 
back pain? 

Have you ever seen a doctor or thera- 
pist about your pain? B Yes ■ No 

Do you have impaired mobility as a 




result of your pain? 



Yes ■ No 



Does your pain persist no matter 
what you do? g yes ■ No 




It's time you learned about the 
BACKTECH " 2000 back machine. 

The BACKTECH 2000 back 
machine has proven safe and 
effective in more than five years of 
clinical use by dcKtors, 
physical therapists 
and chiropractors. 
Best of all, it lets 
you experience 
pain relief in 
the comfort 

of your 
own home. 

How it works. 

Massage — Soft rollers gently 
massage your muscles to increase 
circulation and reduce tension. 

Stretching — Muscles and 
ligaments are passi\'ely stretched, 
increasing flexibilit}' and reducing 
back and neck pain. 

Traction — Increases mobilit)' 
and removes pressure from discs, 
reducing back and neck pain. 

Call now for a 
FREE report and video. 

To find out more, send 
for a free brochure and 
video that demonstrate how 
tlie remarkable BACKTECH"' 
2000 back machine could help 
you live without pain. You'll 
also recei\'e a free report on the 
findings of sc\ eral clinical studies. 



Call for FREE 
Information and Video 



Call 1-800-433-5599 

Or mail to: Back TochnolDgies, Inc. 

2525 West Casino Road 
Everett, W A 98204 

Di?pl.8» J 
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ELECTRONICS 



BERLIN DIARY; LASER TV 
AND OTHER ART OBJECTS 



BY FRANK VIZARD, Electronics Editor 



• The Wall has been down for a 
number of years now but Berlin is 
still a city where the East and the 
West parts are getting to know each 
other. Taxi drivers from the West 
routinely get lost when they cross over 
to the East, mostly because street 
names change frequently, depending 
on local political currents. West 
Berliners stroll down the Unter Den 
Linden, the East's tree-lined main 
boulevard, with wide eyes, rediscov- 
ering their own city. Those from the 
East do the same walking down the 



LENS 




MIRRORS 



buted its new Snap! camcorder in 
Berlin. Listing for $1200, Snap! fea- 
tures a 3-in. color LCD display that 
works as a viewfinder. It's also very 
light — ^weighing just 1.4 pounds — 
and small — measuring less than 
4 X 6 in. in size. 

As a European showcase, 
though, Funkausstellung is 
interesting because of its em 
phasis on design. European compa- 
nies tend to bring an artistic touch to 
product design that's rarely emulat- 
ed elsewhere. The Philips exhibit, in 
fact, was almost completely 
dedicated to a display of 
electronic art. Perhaps the 
most dramatic piece was a 
large work called Turtle by 
Nam June Paik of South 
Korea. The turtle is actual- 
ly 166 TV monitors display- 
ing a variety of images, and 
is meant to be a commen- 
tary on how television has 
replaced the tortoise of the 




A CD player for the Blue Oyster Cult. 

ing of larger companies in ways 
not commonly seen in the United 
States. Philips, for instance, showed 
a 21-in. TV called Sensuval with a 
flat, round glass covering the actual 
rectangular screen. 

Of course, there was substance 
and not just style on display. Tech- 
nically, the most interesting devel- 
opment came from Schneider, a 



Schneider transmits a TV signal via a laser beam. ancient Chinese as a medi 

' tation device. The 

Chinese used to di- 
vine the future — 
apparently with 



Kurfiirstendamm in the West. 

Berlin is also a city where the East- 
em and Western ends of the electron- 
ics industry meet every two years at 
a show called Funkausstellung, an 
event that attracts about 450,000 visi- 
tors. Companies like Sony and Pana- 
sonic exhibit alongside European 
giants like Thomson and Philips. And 
while you'd expect major product 
introductions from the Europeans, 
even the Japanese use the show to 
break news. Sony, for example, de- 



limited success 

A TV turtle for 
meditating by. 





Solly's new lightweight Snapl camcorder. 



— by meditating upon the 
cracks in a tortoise's shell. For 
modern man, the television has a 
similar function. 

As applied to actual products, the 
artistic touch can be seen in products 
like a compact-disc player called the 
Oyster — the lid opens Uke a shell to 
reveal the musical pearl inside. 
Here's something for playing old 
Blue Oyster Cult tunes. 

Hartmann Design, meanwhile, of- 
fers an array of differently designed 
speakers, one of which hangs suspend- 
ed in midair like a giant teardrop. 

Design even enters into the think- 



German television maker. 
Schneider demonstrated a 
prototype of a laser TV projection 
system it says is three years away. 
The red, green and blue picture ele- 
ments are actually transmitted to the 
screen via a laser beam. The laser 
beam passes through an array of 
mirrors and optical filters to produce 
the large palette of colors required 
for picture reproduction. 

Schneider says a laser TV system 
has advantages over tube-style TVs, 
particularly if you want a flat picture. 

(Please turn to pope 99) 



96 



POPULAR MECHANICS • DECEMBER 1993 



ELECTRONICS (Covtinuedfrom page 96) 



With electron-gun tube technology, 
there is a risk of distortion at the 
edges of the screen due to the way 
the electron beams hit the surface. 
As picture tubes get wider, they also 
tend to get deeper as part of the anti- 
distortion effort. Tubes also tend to 
get cumbersomely large after awhile, 
making the whole television too large 
and heavy for most living rooms. 

The precision of the laser beam 
and its ability to project on any size 
flat surface makes the issue moot, says 
Schneider. Distortion and color faults 
are history. Picture brightness and 
contrast are enhanced, i^d while the 
picture seen at the exhibit wasn't 
perfect, the technology did work and 
doubtlessly can be improved upon. 

Schneider also notes that laser TV 
is environmentally friendly in that it 
saves energy and doesn't require the 
use of hazardous materials. This is- 
sue is particulai'ly important in Ger- 
many, which this year adopted very 
stringent environmental laws. TV 
makers, for example, are required to 
accept back for recychng all the TVs 
they sell. Schneider and other Euro- 
pean electronics manufacturers are 
making products that are totally re- 
cyclable as a result. 

Two other items of note: Amstrad 
of England bowed a personal digital 
assistant with software from Texas 
Instruments that makes it very dif- 
ferent from Apple's Newton (see 
"Personal Communicators," page 47). 

And Panasonic showed its Area 
Bank radios that are about the size of 
a credit card and are preprogram- 
med with 14 radio stations for 15 
cities. Just push the button for the 
city you're visiting. 

A Better VCR 

Although much of the talk in video 
concerns future appUcations, such as 
digital processing and high-defini- 
tion, there's still room for improve- 
ment in the analog technology now 
used in home VCRs and family cam- 
corders. Panasonic recently did some 
tinkering with the '/2-in. VHS format, 
and though it's hard to see what's un- 
der the hood, the results are visible 
on your TV screen. 

Several VCRs and camcorders in 
the company's current line employ 



playl 



Ferrite head 
yoacK spectrum 



■70 - 



TOTAL NOISE 



-80 t 




AMP NOISE 
_I_ 



technology that until now has been 
an exclusive feature of professional 
and broadcast gear. It's the Dyn- 
Amorphous recording head, and its 
visible benefit is a clearer picture 
with richer color than you're used to 
seeing from home video. 

In video recording, two or more 
heads on a rotating drum transfer 
video signals to the magnetic record- 
ing tape. The electrical voltage from 
the heads alters the magnetic field of 
the tape to create the recording. The 
process is reversed for playback: The 
heads detect the altered magnetic 
pattern on the tape, convert it to 
video frequencies and amplify it for 
viewing on TV. 

Usually, the video heads used in 
home gear are solid blocks of ferrite, 
an iron-base metal. But Panasonic's 
DynAmorphous heads have a ribbon- 
like an'angement of alloys, and con- 
tain no iron at all. Thin slices of alloys 
are laminated in a sandwich-like 
arrangement between nonmagnetic 
ceramic materials. 

The purpose of Panasonic's non- 
ferrite construction is to impart a 
stronger signal to the magnetic tape 
by reducing electrical noise — specifi- 
cally, something called contact noise. 

Video signals are always accompa- 
nied by electrical noise but the 
amount, or signal-to-noise ratio, de- 
tennines the clarity of the image. A 
picture with high levels of noise can 
look grainy or "snowy" vnth washed- 
out color. According to Panasonic, 
most noise comes from contact be- 
tween the video heads and the tape. 
Heat and stress generated by regu- 
lar ferrite heads cause fluctuations in 
the video signal — noise. This is am- 
plified on its way to your TV, robbing 
clarity and dulling color. 

Because of its ceramic components 
and amorphous, non-ferrite makeup, 
the DynAmorphous head improves 
the signal-to-noise ratio by a very 
visible 1.5 decibels — some 12% bet- 
ter than ferrite systems. A stronger 
video signal can be recorded on the 
tape in the first place, and less noise 
is picked up on playback. New noise- 
reduction circuits are applied too, 
to enhance sharpness and maintain 
saturated color. 

— Stephen A. Booth 
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A less-noisy amorphous recording head yields a better VCR picture. 
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PM HOTLINES 

COMMUNICATE 
WTTHUS 

We're trying our best 
to make it easier for you 
to communicate with us. 
Here are four ways you can do it 



LETTERS 



Your written letters are always 
welcome, if we think your letter would 
be interesting to other readers, we 
might even print it in our Letters 
column (unless you request that it not 
be printed). Our editors are listed by 
department on the masthead printed 
in the front of the magazine next to 
Editor's Notes. Our address is 224 W. 
57th Street. New York, NY 10019. 



FAX MACHINE 



You can fax written mail to us if you 
have access to a fax machine. Our fax 
number is (212) 586-5562, and is avail- 
able 24 hours a day. 



ELECTf?ONIC IVIAIL 



You can call the PM computer any 
day between 6 pm and 8 am (only) 
Eastern time. The number is (212) 582- 
8369. Once you're on line, you can 
leave messages for specific editors, or 
direct inquiries and comments to a 
specific department. The department 
bulletin txjard also allows you to share 
your thoughts with other readers who 
call in. 

New users get an identification 
number and password that allow you 
to access the system. Simply set your 
communications software to 8 bits, no 
parity and one stop bit (8-N- 1 ), and set 
the baud at 300 or 1200. Please re- 
memtier that we are not a profession- 
ally staffed, fully operational bulletin 
board. We're simply trying to make it 
easier for you to communicate with us. 
So please bear with us if it takes awhile 
to answer your message. 



READER SERVICE BUREAU 



Our Reader Service Bureau is opera- 
tional five days a week during regular 
business hours. The phone number is 
(212) 649-3127. Please call our Reader 
Service Bureau, nof our editors, for in- 
formation on back issues, reprints of 
articles, subscription inquiries and so 
on. It will save us all time. 



HOTLINE PHONE NUMBERS 



Unfortunately, our Hotline Phone 
Service is temporarily discontinued. 
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OUTDOORS 

RUBICON RULES 

BY JOE SKORUPA, Boating/Outdoors Editor 




• On a plane to Denver a passenger 
notices I'm reading a 4x4 magazine. 
"I like 4-wheeling," he says, "but the 
trails in New Jersey aren't like the 
ones in that magazine, or like the great 
ones in the West, from what I hear." 

We talked all the way to Denver, 
but I didn't have the heart to tell him 
that my ultimate destination was 
Reno, and from there I was headed 
to the Rubicon Trail, the mother of 
all 4x4 trails. I didn't tell him because 
I knew exactly how he felt. No mat- 
ter where you are, there's always a 
trail you've heard is better. 

For the past 10 years, no matter 
where I've been, be it the Great 
Divide in Colorado, the Four Corners 
in the desert Southwest or the red- 
rock monuments of Arizona — some- 
one always says: "This is great, but 
have you been to the Rubicon Trail?" 

So, when Goodyear invited me to 
drive the Rubicon this summer using 
its new Wrangler GS-A on/off-high- 
way tires, I jumped at the chance. 

Located high in the Sierra Moun- 
tains north of Yosemite National 
Park in California is a rustic village 
called Georgetown. It's just a couple 
of miles from Sutter's Mill, where 
gold was struck in 1848. 

But gold isn't Georgetown's claim 
to fame. The town is notable for be- 



ing the starting point for the Jeep 
and Jeepers Jamborees (Goodyear is 
the official tire). These annual 4x4 
events run from Georgetown to Lake 
Tahoe through a high-mountain 
meadow that's been attracting 
tourists for 100 years. The route, 
which was originally established af- 
ter the Civil War as a link between 
Carson City, Nevada, and Sacramen- 
to, California, is known as the Rubi- 
con Trail. 

I was in a 3-Jeep contingent that 
included several Jamboree veterans. 
We departed at dawn to get a head 
start on the main convoy. After dri- 
ving about an hour on blacktop and 
unpaved logging roads, we arrived at 
Wentworth Springs. From here, I 
began my lesson in the Rubicon 
Rules. They are as follows: 
1 . Rocks are your friends. The Rubi- 
con Trail is basically a boulder field, 
so being on good terms with rocks is 
an act of seS-defense. Scan the trail 
for big rocks, and then aim the 
wheels right for them. Make sure you 
hit them directly, and you'll be using 
them to your advantage. By driving 
over big rocks you'll raise your axle, 
transfer case and differential out of 
harm's way. Also, you won't get high 
centered or pinch the sidewalls of 
your tires. 



2 . Slow never felt 
so exciting. In a 
way, driving the 
Rubicon is a little 
like slow-motion 
racing. You're 
sweating bullets 
and putting every- 
thing you've got 
into nonstop ma- 
neuvering. You're 
touching the gas, 
pulsing the brakes, 
feathering the 
clutch, steering 
with precision, get- 
ting serious air 
with the wheels, 
and all the while 
you're going no 
faster than a tur- 
tle. It took us 
about 6 hours to 
drive from the trail 
head to Rubicon 
Springs, a distance 
of 9 miles. Basically, the drill is to 
shift into low-range 4wd, and let the 
Jeep walk in idle. If you have a manu- 
al transmission, stay off the clutch as 
much as possible. If you don't, you'll 
quickly burn it out. 

3 . Jeep is the real thing. You don't 
have to drive a Jeep in the Jeepers 
Jamboree, but you'll probably wish 
you did. Jeeps, especially CYs, CJ-5s 
and CJ-7s, are excellent rock creep- 
ers because of their tall suspensions 
and short wheelbases. 

The only other vehicles allowed 
are Toyota Land Cruisers and Land 
Rovers. (All vehicles must have roll- 
bars.) The deciding factors are high 
ground clearance and raised body 
components. 

Even if you are crazy enough to 
bring an unsuitable vehicle (and in 
the early years some people did), the 
Jamboree organizers won't let you 
use it. Pickup trucks would work, ex- 
cept for their long wheelbases and 
light rear ends. 

My particular trip wasn't a Jeep- 
ers Jamboree, but a Jeep Jamboree, 
a distinction that means only Jeeps 
are allowed. All I saw were C-model 
Jeeps and a few old Scramblers, and 
they did just fine. 

4 . Four-wheelers bond in strange 
ways. They wear funny hats, for ex- 
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ample, and fly grand pianos into the 
woods by helicopter. Keep in mind 
that the purpose of a Jamboree isn't 
a macho challenge, the purpose is to 
have fun. And each person who at- 
tended the event did his or her best 
to pitch in, all 400 of them. 

While some might complain about 
heading out into the great outdoors 
with a battaUon-size contingent of 4- 
wheelers, the truth is that there are 
certain advantages to this. For exam- 
ple, the registration fee entitles you 
to eight cooked meals over two 
nights and three days. Plus, there's a 
cash bar (drinking alcohol is prohibit- 
ed on the trail itself), an ice-cream 
stand, a poured-concrete dance floor 
and two country bands that play 
under the stars. 

5 . Bring a super-soaker. The Rubi- 
con River runs through the campsite 
area and forms a series of swimming 
holes. However, since the campsite is 
located at an elevation of 6000 ft., the 
water is as cold as a frozen margari- 
ta. Still, that doesn't stop anyone 
from diving in. So, be sure to bring a 
bathing suit, a towel and a high-pow- 
ered water weapon. Forewarned is 
fore armed. 

6. Be prepared for carnage. Most 
serious 4-wheelers are careful dri- 
vers and good mechanics, but the 
Rubicon is the mother of all 4x4 
trails. The least you can expect is a 
few small dents. Some of the easiest- 
to-fix carnage I encountered were 
flat tires, fouled air filters and bro- 
ken spring shackles, spindles and 
wheel hubs. Other problems were a 
bit more difficult for field repairs, 
such as sheered radiators, snapped 
tie rods and busted frames. For this 
kind of damage, a complete garage 
with nine mechanics is set up at camp 



•The goal of every Rubicon Trail driver 
is to get his or her vehicle to Lake Tahoe 
in one piece and with as few dents as 
possible. This can't be done with a stock 
4x4, even a stock Jeep. Serious Rubicon 
drivers virtually rebuild their vehicles from 
the ground up. One such vehicle is 
owned by Kelly and Chhstine Swanson, 
of Santa Clara. California. Their vehicle is 
a Jeep CJ-7 that took two years to whip 
into shape. Here's how they did it. 

The first thing was to buy a used Jeep 
that was primarily used on the street as 
opposed to off-road. The Swanson's 
model is an '84 CJ-7 with a 258cc inline 
Six engine and a manual transmission. A 
limited-slip differential was added to the 
front and a locking differential to the rear. 
The Swansons were tempted to drop in a 
Ford TIB transmission, but since their 
model was already a manual they decid- 
ed to simply change the gearing in the dif- 
ferential to provide a super-low First gear. 
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to make sure every vehicle gets out 
on its own power. 

7. Everybody's doing it. Who's the 
typical Rubicon Jamboree attendee? 
They're young couples and older cou- 
ples, female friends and male bud- 
dies, families and kids, hikers and 
swimmers, stargazers and dancers, 
early risers and late revelers, gre- 
garious carousers and independent- 
minded campers who go off quietly 
by themselves. The only common 
denominator is a love for the deep 
backcountry. The beauty of the Jam- 
boree events, begun in 1953, is that 
they're extremely well organized and 
accessible to a wide cross section of 
people. To date, more than 25,000 
vehicles and 82,000 people have 
enjoyed a Jamboree event. For more 
information, write Jeepers Jam- 
boree, P.O. Box 1660, Georgetown, 
CA 95634. 

8 . Tread Lightly. The management 
of the Jeep and Jeepers Jamborees, 
notably organizer Mark Smith, 
strongly supports the Tread Lightly 
low-impact program. As part of its 
stewardship, the Jamboree man- 
agement maintains the wild integrity 
of the Rubicon Trail by rigorously 
policing the trail for litter and land 
damage. Not only do the organizers 
give out litter bags to each vehicle, 
but they also collect the refuse at 
trail's end. 

So, I've finally driven the country's 
most celebrated 4x4 trail. No flats. 
No dents. No breakdowns. However, 
as I was walking through the camp- 
site one night, I overheard this 
conversation: "This is really great, 
but have you ever driven the slick- 
rock trail near Moab? It's spectacu- 
lar and super tough." Some people 
are never satisfied. m 



Thirty-three-inch tires were added. 
Aftermarket wheel hubs and axles were 
installed for strength. To improve structur- 
al integrity, steel plates and bars were 
welded to the frame. Then, the frame was 
raised 2\-2 in. by a lifting suspension and 
1 li? in. by the addition of beefier shackles 
and shackle mounts. Heavy-duty shocks 
were installed. To provide undercarriage 
protection, skid plates were added for the 
U bolts and the transfer case. Angle iron 
was added for the rocker panels. 

Stock bumpers were replaced by tube- 
steel bars. On the front, a winch mount 
was added. Tow hooks were bolted to the 
front and rear bumper mounts, and an 
8000-pound capacity winch was installed. 
What else? The following: a reusable air 
filter, diamond-plate rear corners, a 
heavy-duty steenng stabilizer, a full roll 
cage, a 4-point safety harness and too 
many others to list. How much did it all 
cost? Don't ask. —J.S. 
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The Ultimate Rubicon Trail Runner 



MOTORSPORTS 

BATTLE FOR THE BRONZE 

BY JEREMY SHAW 




• A> our December issue went to 
press, the gold and silver positions in 
the '93 PPG IndyCar World Series 
had been settled. But with one race 
left on the schedule, Team PM's Raul 
Boesel was still in contention for 
third place in the final standings. 
Ri'itain's Nigel Mansell clinched 

I H 




Jimmy Vasser drove well In 1 -year-old Lola/Ford chassis 

the PPG Cup by winning biilliantly 
at Nazareth Speedway, in Pennsyl- 
vania. It was his fourth straight oval- 
track victory — amazing for a driver 
who hadn't so much as seen an oval 
track before this season. 

While Mansell was busy locking up 
the title, '98 Indy 500 champ Emer- 
son Fittipaldi clinched second, leav- 
ing third place a battle among Boe- 
sel, Canadian-flash Paul Tracy and 
'92 season champion Bobby Rahal. 

Although he continued to be one of 
the very few who could compete with 
the leading Penske and Newman- 
Haas teams, small mishaps kept Boe- 
sel from taking control of third place 
in the standings. He ran consistently 
in the top five ai'ound Vancouver's 
demanding street circuit, keeping his 
Dick Simon Duracell/Mobil 1/Sadia 
Lola/Ford-Cosworth XB in con- 
tention until the second pitstop. 

"We killed the engine," Boesel 
admits. "My car was hanging in 
there. We had a slight problem with 
the brakes, but the car was very good 
in Turn 1. That's where I made most 



of my time." The lengthy stop rele- 
gated Boesel to a ninth-place finish. 

Boe.sel's teammate Jimmy Vasser 
also drove w'ell in Jim Havhoe's 
Kodalu.\/STP Lola/Ford, keeping his 
year-old car in the top 10 during 
most of the early going. 

It was an awful weekend for Scott 
Brayton, the third 
member of Team 
PM. Qualifying 
problems saw- him 
only 19th on the 
grid, and the race 
lasted only to the 
first tm-n, where the 
Amway/Northwest 
Airlines Lola/Ford 
was involved in a 
multicar pileup. 
Scenic Mid-Ohio was ne.xt for the 
team, and once again Boesel was in 
contention, this time for the early 
lead of the race. Several times he 
nosed up alongside Fittipaldi, but 
couldn't quite make it past. 



A pair of so-so pitstops took Boesel 



ning as high a^ liiih iid'oi-L' a stop- 
and-go penalty for excessive pit-lane 
speed dropped him to 10th — two 
places behind Brayton. Brayton, for 
his part, had put on a very steady 
run to his eighth-place finish after 
starting 18th. 

Pinched funding kept Vasser out 
of the Nazareth round, and rain 
washed out ciualifying for everyone 
else. Accordingly, grid positions were 
assigned on a basis of championship 
points, and Boesel started third. He 
w as (luickest in the Sunday morning 
warmup, but in the race his car's han- 
dling (juickly deteiiorated and he fell 
back for a ninth-place finish. 

"It was loose," he said later. "Big 
time. We made some changes and on 
the last set of tires it was better. But 
it was loose all day." 

Brayton wasn't happy with his 
car's handling, either. He ran mid- 
pack and finished 14th. 

While both Boesel and Brayton 
were disappointed with Nazareth re- 
sults, both were also looking I'oi-ward 




After a dismal day at Vancouver, Scott Brajrton finished in the top 1 0 at Mid-Ohio. 



out of contention for the win, and he 
eventually came home fouith, a scant 
half-second out of third. 

Vasser, meanwhile, posted another 
fine effort, qualifying ninth and run- 



to the Laguna Seca finale. Boesel, in 
particular, had his eye on the final 
points standings — the driver finish- 
ing thii-d will take home a check for 
$300,000 ft-om PPG Industries. PM 
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Don't virorry, everything's cool 
with the fuel lines. 



I 





With STP* Gas Treatment 
everything's also cool with the 
fuel injectors and the fuel in- 
take system. Why would anyone 
use plain old gas line antifreeze, 
when STP Gas Treatment does 
so much more? 

Just add a bottle every time 
you fill up to help remove 



the water that causes gas line 
freeze, to dissolve dirt that 
can clog fuel injectors, and to 
reduce intake valve deposits. 
And then, relax this winter. 
No matter how frosty it gets 
on the outside, you can be 
confident everything's cool 
on the inside. 
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MOTORSPORTS 

PRIZE PRELUDE 

BY TONY SWAN, Automotive Editor 




• It doesn't seem long ago that we 
launched our 1993 Sports Car Club 
of America racing campaign, on a 
rainy day at Willow Springs, Cali- 
fornia. Nevertheless, the season has 
sped to the finish line, and as this 
is written, we're getting ready for the 
national championship runoffs at 
Road Atlanta. 

Whatever the result may be at 
Road Atlanta, though, 1993 will go 
into the PM record books as our best 
club racing season ever. And as much 
as we'd like to attribute our success 
to careful maintenance, canny tire- 
pressure settings and superior 
driving, the truth is the car — a '93 
Honda Prelude VTEC— had some- 
thing to do with it. Okay, it had a lot 
to do with it. 

From our first hands-on en- 
counter, we thought the Prelude 
VTEC would be a contender. This 
application of Honda's versatile 
VTEC (for variable-valve timing and 
lift electronic control) technology 
transforms a mild-mannered 2.2-liter 
dohc 16-valve Four into a veritable 
tiger. The transformation occurs at 
about 5200 rpm, and the horsepower 
curve begins to soar, topping out at 
190 hp at 7200 rpm. The rush that 
goes with the onset of the VTEC ef- 
fect is very much like a big shot of 
turbo boost, which is part of this car's 
very high fun-to-drive quotient. 

The other part — the part that 
makes this car competitive against 
its higher-horsepower opponents, the 
Nissan 300ZX and turbocharged 
Mitsubishi Eclipse/Eagle Talon/Ply- 
mouth Laser — ^is its chassis. Honda's 



double-wishbone suspension system 
shows to very good advantage here, 
delivering exceptional handling. And 
the brakes, augmented by Honda's 
antilock feature, are simply out- 
standing. 

One other element that boosted 
our effort after the early-season 
races was the arrival of the updated 
BFGoodrich Rl radial tire. En- 
hanced by stiffer sidewalls, a revised 
compound and a new asymmetric 
tread pattern, the redesigned Rl 
trimmed more than 1 second from 
our lap times and also exhibited im- 
proved wear characteristics. One 
of the keys to the success of 
the new tire is its built-in 
ability to compensate 
for camber changes, 
which helps to keep 
the outside front 
tire from rolling 
under during 
hard cornering. 
This is particu- 
larly important 
for a front-drive 



improved considerably. 

When the regular-season 
dust had settled at Willow 
Springs on Labor Day week- 
end, we wound up with six 
wins in 10 starts, which was 
good enough for the division- 
al championship in SSA. In- 
cluded in the tally were new 
SSA racing lap records at 
California's Laguna Seca and 
Sears Point Raceways. 

We also ran a Prelude 
VTEC— prepared by T.C. 
Kline Racing — at the annu- 
al Longest Day of Nelson 
Ledges 24-hour race. Be- 
sides your humble narrator, 
the driving crew included Rich Cep- 
pos, of Automobile magazine, SCCA 
Pro Solo champions Stacy Reitmeir 
and Bob Endicott and SCCA North- 
east Division champion Seg Quinones. 

Here, too, the Prelude showed to 
good advantage against more power- 
ful opposition. We ran as high as sec- 
ond place overall before a broken 
halfshaft slowed us up. 

This performance, combined with 
the car's excellence in sprint races, 
confirmed our preseason expecta- 
tions and then some. Honda's VTEC 
system does an inspired job of ex- 




t.c. Kline racina 



car, even one as 
sophisticated as 
the Prelude 

TViP firtst tVirpp Popular Mechanics/T.C. Kline Honda Prelude VTEC was among the 
1 ne nrsi inree front.runners at the 1 993 Nelson Ledges 24-hour race. 

races found us 

playing catchup to well-developed 



cars competing for the SCCA's 
Southern Pacific Division champi- 
onship in SSA. We scored two sec- 
onds and a fourth. Then the new tires 
came along, and we also got a better 
idea of how to balance the car — via 
tire pressures — for different tracks. 
And from that point on, the results 



tracting optimum horsepower from 
limited displacement, giving this car 
two distinct power modes without the 
complications of turbocharging. And 
the handling ranks with the best. It's 
an easy car to drive quickly, right out 
of the box, and unequivocally the 
best-handling front-drive car in our 
experience. FM 
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The Only One of its Kind* 




Introducing BEL 645STi 
Undetectable Radar/Laser technology in one detector. 

BEL-TRONICS is once again proven the technology leader by producing the only Super Wideband Ka Radar 
and Laser detector that is also undetectable. BEL 645STi combines three technob^es in one detector. 

Undetectable 

The press has called BEL "an engineering powerhouse" a powerhouse 
that offers Shadow Technology™- proven undetectable to VG-2. 

Super Wideband Ka 

Don't be misled by other manufacturers' Wideband Ka radar/laser 
detectors. They don't detect Super Wideband Ka. BEL 645STi detects 
the entire 33.4 to 36.0 GHz allotted for police monitoring- including 
the new MPH BEE 36A radar gun currently in use throughout the U.S. 

Integrated Laser 

The same laser technology rated "number-one" by Car and Driver mz.^- 
azine is incorporated into BEL 645STi. This technology offers the best 
in off-axis detection -the most common form of police monitoring and 
a laser detector's biggest challenge! 

Complete protection for the professional driver 

BEL 645STi is available today for $399.95. To order or for more infor- 
mation on BEL's other undetectable models, or for a dealer near you, 
call us today: 

1-800-341-1401 USA 1-800-268-3994 Canada 

BEL-TRONICS LIMITED 

Leadership through Innovation and Technology 

Protected under U.S. aryd Foreign patents 
DS645STI 
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MUSIC MANAGEMENT 



BY MURRAY SLOVICK 



• You've purchased a 6-ft.-high CD 
storage tower that holds 200 discs, 
and now you're feeling in command 
of a burgeoning music collection. 
Great. But just as an experiment, see 
how long it takes to find and play, oh, 
let's say, Kenny G's sultry saxophone 
phrasing in Forever In Love. 

If your collection is meticulously 
organized, perhaps according to 
artist and/or music type, and if you 
remember that Forever In Love is 
track two on the album Breathless, 
the search might only take a few 
minutes. Otherwise, trying to sort 
through dozens, if not hundreds of 
discs to find a particular selection 
could prove more complicated than 
listening enjoyment ought to be. 

Fortunately, the people who de- 
vote their professional lives to pro- 



zine. All of the functions of the 
CD changer appear on the PC 
screen, including the player's 
700-entry shuffle-play feature. 

Even if your CD player 
doesn't have an RS-232 port, 
"MoodMaker" can effectively 
inventory, classify and manage 
your entire CD collection. 

You can create up to five cat- 
egories based on a variety of 
criteria. Music can be arranged _ 
by artist, title, genre (rock, 
classical, etc.), music flavor 
(heavy metal, dance tunes, 
etc.) or by a personal rating 
number (1 to 5). The 
software then lets 
you select from 

one or more 

categories. ~ 




/ 
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Manage your CD collection by computer using Kerrwood's OP-M7750 player. 



ducing compact-disc gear and those 
who do computer programming 
spent a little time together recently 
thinking about how to use a PC to 
better organize and play CD music. 

Computers can control CDs basi- 
cally because every CD has its own 
digital identification code. PC soft- 
ware, in turn, can be used to track 
discs and determine the number and 
length of each track. Detailed infor- 
mation, such as album titles and song 
names, however, aren't recorded in 
binary code, so you generally have to 
enter this information yourself. 

One of the most innovative pieces 
of CD-related control software is 
from Kenwood. Called "MoodMak- 
er," this is a database software pro- 
gram working in the Windows envi- 
ronment for the cataloguing and 
control of disc collections ranging from 
230 into the thousands. Plugged into 
Kenwood's ovm DP-M7750 6-disc CD 
changer, which features an RS-232 
port, an on-screen Windows icon con- 
trols playback of a disc or disc maga- 



A batch of other PC-based CD or- 
ganizers require sound boards and 
CD-ROM drives, which only can be 
used to play music discs on drives 
with the appropriate audio decoding 
circuits. The most well-known PC 
sound-board products are the Sound 
Blaster line from Creative Labs. 
Sound Blaster's Pro board features 
a voice music synthesizer, a MIDI 
adapter cable and sequencing soft- 
ware. (MIDI is a communications 
standard that permits the ex 
change of data and music between 
musical instruments and com 
puters.) Sound Blaster Pro 
can provide full CD-quality ^ 
sound sampling — 16 bits at 
44.1 KHz. 

"Music Box" from Tran- 
tor Systems (Fremont, 
California) is a software 
package that not only j 
allows you to set up a CD 
database for preferred-track 
sequence information, but provides a 
home-stereo-like on-screen interface 



for using CD-ROM drives to play 
audio-only CDs. 

The $39 software package dupli- 
cates CD-player controls on screen, 
with STOP, PLAY, PAUSE and SHUFFLE 

controls, as well as programmable 
track play. In fact, "Music Box" is 
easier to set up than some CD players. 

Omni Labs' "AudioMaster" pro- 
vides an on-screen CD player and 
jukebox for either the Windows or 
DOS environment. Click the Windows 
CD-player icon and a CD control 
panel appears on screen. All the CD 
player's functions are mimicked on 
screen. If there is no disc in your 
player, the CD tray on the screen 
slides out from the player. When you 
insert a disc, the tray slides back 

in. PLAY, FORWARD and REVERSE 




• -I '-U'J-L EVANS 

I 99 ■a •.eiSfflOi:::; r- 



One hundred CDs are stored 

on a carousel inside this Sony player. 
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functions are provided with the cur- 
rent track and time appearing on the 
CD player's display. SHUFFLE and 
REPEAT play modes also are avail- 
able. And if your CD drive is elec- 
tronically controlled, pressing EJECT 
w^ill cause your player to eject the 
disc. "AudioMaster" comes with a 
joystick port, microphone inputs and 
stereo outputs. 

"Animotion" (Birmingham, Ala- 
bama) has a Windows 3.1-compatible 
stereo interface that looks like a 
dream audio system. The animated 
drawer of the pictured CD player on 
screen opens when you click on 
EJECT. A scanning volume control 
and a host of on-screen functions al- 
low you to use the sound capabilities 
of Windows 3.1 to turn your PC mon- 
itor into a stereo control system. 

"Animotion" also lets you add spe- 
cial effects to musical selections and 
catalogue a music library, loading up 
to 99 selections at once. 

The on-screen "component rack" 
stereo interface in Digivox's "Sound 
Impression" (Palo Alto, California) 
includes volume and balance settings 
for all devices, a CD player to listen 
to your favorite CDs while working 
in other applications, a digital wave 
file recorder/player and a sequencer 
for MIDI applications. 

MIDI users may be interested to 
learn that JVC has developed a CD- 
plus-MIDI medium in which regular 
music signals and MIDI signals for 
operating electronic instruments are 
recorded on a single compact disc. 

With CD plus MIDI, the musical 
instrument can be controlled in syn- 
chronization with the playback signal 
of the music, making possible a sort 
of instrument karaoke, where you 
play along with the recorded instru- 
ments, rather than sing. 

If you don't have a computer but 
you do have a lot of discs and even 
more disposable income, Sony's easy 
to live with CDP-CKIOO provides in- 
stant electronic access to 100 CDs 
stored internally on a carousel. An 
automatic disc-loading system is 
used, and a memory management 
system lets you electronically title 
discs in the player by one of 10 sub- 
categories (Rock, Jazz, My Favorites, 
etc.). By using a jog dial, you can lo- 
cate and call up any disc in the play- 
er. For infinite variety, a shuffle-play 
function is available. Word from 
Japan is the $1200 CDP-CKIOO is the 
first of a series of lOO-disc Sony play- 
ers. Subsequent models will offer 
RS-232 ports for external computer 
control, allowing software to take the 
place of the programming electronics 
and reducing the cost of these CD 
jukeboxes to consumers. IM 




For a catalog of uncommon gifts from ttie Lynctiburg Hardware and General Store, drop us a line. 

FOLKS IN Lynchburg, Tennessee, hold simple, 
time-honored traditions dear. 

We like getting together to prepare for the 
holidays. And taking the time to do things 
right. (Mr. Jack Daniel felt that way about 
his Tennessee Whiskey, just as all 
of us who make it today still do.) 
We hope your holidays are spent 
in an enjoyable manner. And that, 
as family and friends gather, a sip 
of Jack Daniel's might be part 
of your tradition. 



SMOOTH SIPPIN' 
TENNESSEE WHISKEY 



Tennessee Whiskey • 40-43% alcohol by volume (80 86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 3611, Tennessee 37352 
Placed in i/ie Nanonal Register o/ Historic ?\acci fry the United States Gotemment. 
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HOME VIDEO 

FUTURE GAMES 

BY JAMES K. WILLCOX 



• Almost from the very 
beginning, new technology 
has been the horse that 
videogame companies have 
ridden to mass popularity. 
Nintendo's NES system, 
for example, was a demon- 
strable improvement over 
Atari's early 2600 unit, and 
it left a whole new genera- 
tion of finger-sore adoles- 
cents in its wake. Similarly, 
the advent of 16-bit sys- 
tems in the early 1990s at- 
tracted the next wave of 
players with near-arcade- 
quality action and graphics. 

History may be about to 
repeat itself. By the time 
the new year rolls around 
there's not only going to be 
a new horse in the corral, 
therell be a few new ways 
to ride the old one, too. 

Since 8-bit systems 
evolved into 16-bit systems, the 
logic said that the next wave of 
game machines would be 32-bit 
systems offering double the per- 
formance of current game consoles. 
With the introduction of a new 64-bit 
system this fall, however. Atari Corp. 
plans to leapfrog ahead to a device it 
says is four times as powerful as Nin- 
tendo's and Sega's present systems. 

Called the Jaguar, Atari's next- 
generation system should sell for just 
under $200, though the optional CD- 
player accessory — which is needed 
for advanced games and to play audio 
CDs— will cost another $200. 

For that $400, however. Atari says 
you get the world's first 64-bit multi- 
media entertainment system, which, 
based on the system's architecture, 
should be capable of impressive 
videogame performance. 

At the heart of the system i.s a 
64-bit Reduced Instruction Set 
Computer (RISC) processor, 
which enables the system to 
rapidly make numerous, spe- 
cific types of calculations. 
This allows the system to 
scale and rotate on-screen 
sprites and polygons for real- 
istic 3D effects and motion. 
Because of the system's power, 
shaded 3D polygons can be creat 
ed on the fly, meaning on-screen 




characters and objects 
can be rendered in real-time as the 
game progresses. On-screen charac- 
ters look more real and move more 
realistically as a result. 

Atari says Jaguar's added horse- 
power also will allow it to "texture 
map" graphics, a process by which 
either realistic computer-generated 
drawings or digitized photos can be 
"wrapped" like cellophane around a 
polygon, giving the object or charac- 
ter a more lifelike appearance. 

Jaguar will also 
offer a pal- 




Sega's The Edge 
16 (top) and SN's 
programmable 
controller. 



ette of more than 16-mil- 
lion colors. By comparison, 
Nintendo's Super NES 
has 32,768 colors available, 
while Genesis offers 512. 

Ataii's optional CD-ROM 
peripheral for Jaguar will 
be a double-speed CD 
drive, spinning at twice the 
speed of a standard CD 
player. This allows the 
Jaguar to transfer data 
more quickly and reduces 
the time it takes to access 
game information. 

In addition to playing 
CD-ROM games and en- 
tertainment titles, the CD 
accessory will play conven- 
tional audio compact discs, 
CD-Graphics discs, which 
are sometimes used for 
karaoke, and Kodak's new 
Photo CDs. 

Since sound is an impor- 
tant component in multimedia 
systems. Atari is using a digital 
signal processing (DSP) chip to pro- 
vide CD-quality stereo audio to re- 
produce music soundtracks, sound- 
effects and real voices. A built-in 
32-bit expansion port will allow 
Jaguar to be connected to cable and 
telephone networks in the future. 

Nintendo, meanwhile, plans to up 
the numbers ante. The company 
plans to market a 64-bit RISC-based 
system for less than $250 by late 
1995. Dubbed "Project Reality," the 
system is a joint effort with Silcon 
Graphics, a maker of high-speed 
workstations. 

The Edge 

Next spring, Sega is shipping a 
virtual-reality accessory for 
Genesis called Sega VR, essen- 
tially a headset containing a 
tracking device, a color dis- 
play and stereo headphones. 
By strapping on the Sega VR 
headset, you are plunged into 
a "virtual" 360° gaming world 
in which action can — and does 
— come from all directions. 
Sega VR will sell for approximate- 
' 200, and at least four specially 
designed games — a shooter, a flying 
game, a driving game and an action/ 
adventure title — will be available. 
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Another Genesis accessory, called 
The Edge 16, will allow Genesis play- 
ers anywhere in the country to com- 
pete head-to-head via telephone 
lines. Developed by AT&T and P.F. 
Magic, The Edge 16 is expected to 
sell for between $100 and $150, de- 
pending on the configuration. 

Using The Edge 16, Genesis own- 
ers not only will be able to compete 
against each other, they'll be able to 
speak to each other during the game. 
The device, which adds an additional 
128K of RAM to Genesis's main 
memory, will have four slots for addi- 
tional game-enhancement cards to 
extend and customize games or to 
store game information. 

Flying Games 

Thanks to a new project called the 
Nintendo Gateway System, travelers 
on airplanes and cruise ships or in 
hotel rooms will now have access to 
games and other services. 

The Nintendo Gateway System is 
powered by a Nintendo 16-bit Super 
NES processor goosed with addition- 
al communications functions, allow- 
ing the device to offer games, CD 
audio, telephone, shopping and infor- 
mational services. 

Airplanes will feature a reduced- 
size Super NES and an LCD tele- 




Power Plug: Multiple actions, one stroke. 



vision screen built into the seatbacks. 
Passengers can choose from 10 dif- 
ferent SNES games, movies, audio 
compact discs and telephone and 
shopping services. 

Expect to pay about $4 per hour 
for these sei-vices. Games are avail- 
able at any time, but movies are only 
available at preset times since they 
are provided by on-board Super VHS 
or Hi8 VCRs. New games are loaded 
onto an on-board hard drive at the 
beginning of every flight. 

The system is already operational 
on one Northw^est Airlines jet, and at 
least 20 planes should be equipped by 
the end of the year. 

For hotels and cruise ships, the 
system will act as a bedside controller 
for movies and games, and it will 
also provide information on room ac- 



counts, restaurants, shopping and 
recreational activities. 

Better Controllers 

As videogame technology advances, 
the games are getting increasingly 
complex, and they ai-e requiring com- 
plicated moves that are difficult for 
the player to master. 

To address this problem, several 
companies, such as STD and Ascii, 
now offer controllers that enable spe- 
cial — and often complex — multiple 
moves that can be triggered by a sin- 
gle button. 

Games like Capcom's popular 
"Street Fighter 11" require players 
to push a number of different buttons 
simultaneously every time they 
want to perform a special move. By 
using STD's SN Programpad or SG 
Programpad controllers, once that 
sequence is performed, it can be re- 
peated anytime at the push of one but- 
ton. Action sequences, variable slow- 
motion functions and independent 
auto-fire features for shoot'em-ups 
appear on the LCD control panel. 

Similarly, the Power Plug from 
Tyco Toys allows you to program up 
to 20 complex moves and activate 
them simultaneously with the touch 
of one button. List price for 16-bit 
machine controllers is about $40. »l 
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Give the Gift of 
Strength this 
Christmas. 

Your strength affects both your 
energy level and your ovei^l 
quality of life. Even with regular 
aerobic workouts, strength training 
is essential for: 

$ Toning and shaping muscles 
$ Building strength faster 

After age 30, with each year of 
physical inactivity, you lose 1% 
of your muscle strength! Strength 
training helps you gain strength 
and energy, maintain your 
calorie-burning potential and 
stay younger. 



Christmas 
Present 




Restore Your Strength 
AND Energy. 

A NordicFlex Gold* strength 
trainer is the fastest way to put 
shape, tone and strength into 
your muscles. No matter 
what your strength level 
or overall condition, our 
patented isokinetic 
resistance system 
automatically adjusts 
to your maximum 
strength — the harder 
you push, the more it 
resists. This reduces the 
pain and risk of injury you 
get with other strength trainers. 
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Future 



after* 
WeigitlSS 
■2,^ Body Fat: 11% 



I. 



Waist: 32" 



See and Feel the 
Difference in just 
12 Weeks. 

Start strength training with 
NordicFlex Gold this holiday season 
and you'll soon see dramatic results: 

* Increased resistance to stress 
$ Better athletic performance 

* More strength 

* Higher energy level 

Get the most out of life with a 
stronger, firmer body. There's no 
time like the present to start. 
Call 1-800-441-7890 today! 
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30-Day In-Home Trial! 
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PHOTOGRAPHY 

SAVING OLD IMAGES 

BY GEORGE SCHAUB 




• It's entirely possible that an entire 
generation of family memories, in the 
form of still color pictures, may be 
lost. While you may enjoy the black- 
and-white pictures of your grandpar- 
ents, and in some cases great-grand- 
parents, that visual and emotional 
connection may not be there for your 
children and your children's children. 

Why? Because of the instability of 
certain color photographic materials. 
Is there a way to protect and pre- 
serve those images? To find out, let's 
first get to the root of the problem, 
and then find ways to stem the de- 
structive tide. 

Color photographic images are 
formed by dyes, which replace the 
original light-sensitive silver in the 
film during processing. As the notice 
on the film box states, "Since color 
dyes may change over time, this 
product will not be replaced for, or 
otherwise warranted against, any 
change in color." For some types of 
color photographic materials, espe- 
cially those manufactured in the ear- 



ly 1950s through the mid- to late- 
1970s, this is a vast understatement. 
Anyone who has collections of color 
prints and films from that era knows 
this to be true. Certain color dyes 
that make up the print have faded or 



discolored and many prints have be- 
come hopeless cases. And, that disap- 
pearing act doesn't stop — it contin- 
ues until the image is gone. 

Admittedly, color materials today 
are more stable than those of the 




The pool player (top right) fades after being In the sun for 30 days. From the 1950s: 
Kodachrome (bottom left) holds true but Ektachrome (bottom right) does not. 
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past — what we're generally talking 
about here are those color pictures 
made 10 to 15 years, or longer, ago. 
However, even today's color pictures 
are subject to problems, and even 
though they last longer, they have 
nowhere near the lifespan of black- 
and-white pictures, especially those 
processed carefully and printed on 
fiber-based papers. 

There have been particularly noto- 
rious cases of color photography's in- 
stability. In a landmark book pub- 
lished this year (The Permanence 
And Care Of Color Photographs, by 
Henry Wilhelm, with Carol Brower, 
Preservation Publishing Co.), re- 
searcher Henry Wilhelm relates the 
tale of mall portrait photographers 
who, throughout the 1970s and 
early-1980s, photo- 
graphed and sold 
millions of por- 
traits to families 
throughout the 
country. Accord- 
ing to Wilhelm, 
"All of the millions 
of. . .portraits. . . 
[fi-om] that period 
have now faded to 
an unsightly red 
color, regardless 
of whether they 
were displayed 
[hung on the wall] 
or kept in the 
dark [in albums or 
drawers]." 

While instabili- 
ty may be inher- 
ent to certain ™s black-and-white 

color photographic materials — and 
some, according to Wilhelm, are far 
worse than others — the way in which 
those films and prints are stored can 
contribute even more to the problem. 
Certainly, with virtually any color 
image, exposure to direct light is 
highly detrimental. Coming in a close 
second is exposure to high heat and 
humidity, with the combination of the 
two being particularly deadly. 

Color slide film also has its prob- 
lems. For years, Kodachrome has 
been known as perhaps the most 
stable form of color material. Indeed, 
Kodachrome shdes my father took of 
me and my brother in the early-'50s 
hold their fidelity even today. How- 
ever, if you like to project your slides, 
Kodachrome becomes quite unstable, 
especially when subjected to fre- 
quent slide shows. In fact, it is even 
less stable than the other slide films 
under those conditions. So, advises 
Wilhelm, if you shoot slides to proj- 
ect them, shoot another film. But if 
you shoot for the family archives, and 
will store the film in the dark. 



Kodachrome's the way to go. 

While the news from the re- 
searchers and archivists is not en- 
couraging, there are ways in which 
precious family pictures can be pro- 
tected. The first step is awareness — 
know that images are fallible and 
subject to deterioration. Once that is 
accepted, understand that the way in 
which images are stored has a major 
effect on their longevity. And finally, 
given the above, be prepared to copy 
old prints, and to make prints from 
old negatives, every few years. 

When should you begin to make 
copies? It vdll depend upon the mate- 
rial on which the original image had 
been made. But a telltale sign is the 
loss of color fidelity, or the fading of 
certain parts of the image. Some ma- 
terials will discol- 
or toward magen- 
ta, others toward 
yellow. Once you 
see a shift in ei- 
ther direction, de- 
cide whether the 
image should be 
salvaged, then 
have a copy made. 
Fading generally 
begins in what's 
called the high- 
light, or brightest 
area of the image. 
While color shifts 
will usually begin 
first, or accompa- 
ny the fading, the 
loss of informa- 
tion in the bright 
Image Is 120 years old. ^j.^^^^ ^.^e pic- 
ture is a sign of degeneration that 
should be noted. 

While the picture loss is easy to 
read, the degradation of the negative 
is often tougher to notice, mainly be- 
cause of the orange mask that covers 
the reversed image. If you keep neg- 
atives and prints in the same storage 
area, or have some form of cross- 
reference guide, let the prints be 
your guide, or check the negatives 
occasionally and compare them with 
more recent negatives. If they seem 
to be comparatively faded or weak, 
make a test print from one and check 
the results. 

All this means checking your pic- 
ture albums and storage containers 
periodically. There's nothing quite 
like the shock of opening an album 
that has been sitting in the closet for 
a few years and finding prints that 
have discolored or have begun the 
big fade. Maintenance is key here. 

These are sobering thoughts, but 
matters to consider should passing 
images from one generation to anoth- 
er be important to you. VM 




NOW AVAILABLE! 




Editorial Indexes 
from 1976 to 1992 




Are you searching 
for a particular Popular 
Mechanics article? 
Let our yearly indexes make 
it easier to find. Every article 
published in the magazine is 
referenced here — 
automotive, boating, 
electronics, home improve- 
ment, outdoors, photo- 
graphy, science and more. 
Thousands of entries 
cross-referenced. 
All years available from 1976 
on, plus 1973. Price for each 
index is S4.95, plus S1.95 for 
postage and handling. 
Order by year. 
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LONG-TERM IfcSI CARS (Continued, from page J,6) 



Subaru Impreza 
Sport Wagon 

With just over 5000 miles, our Im- 
preza goes about its daily duties 
without fuss or problems. Though 
the mileage may seem low, it includes 
a great deal of city driving. 

Certain features have won praise 
from our drivers. Maneuverability is 
one: The Impreza makes its way 
through traffic with ease, thanks to 
light steering and good visibility. An- 
other plus is the a/c system, which 
did a better-than-average job during 
a recent West Coast heat wave. 

The Impreza's flat-Four engine 



has grown smoother as the miles 
have rolled by, and so has the shift 
linkage in the 5-speed manual trans- 
mission. The only required service to 
date was an oil and filter change at 
3000 miles. This service was inexpen- 
sive, as nothing else needed adjust- 
ment or replacement. 

Fuel consumption, however, has 
varied considerably with driving con- 
ditions. In day-to-day use, the Im- 
preza does well, averaging better 
than 22 mpg. During rapid freeway 
travel, though, we've seen mileage 
drop down toward the 20-mpg mark. 
We believe 2-wheel-drive Imprezas 



Sleep On Air Cushion Comfort 



• Adjust Firmness 
to Fit Your 
Exact Needs. 



• Research shows of back pain 
sufferers say Select Comfort gives 
them the back support they need 
to get a better night's sleep. 
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• Unique 

air-cushion 

design contours to your 
body, providing superior back 
support and comfort. 




Customized Comfort - You Control The Firmness. 



Revolutionary Air Support System. 

Select Comforf s unique air support 
sleep system lets you control the feel and 
firmness of your bed — simply by pushing 
a button. Your mattress can be firmer than 
the firmest innerspring or softer than the 
softest feather bed.. .helping you sleep 
more comfortably, reducing back pain and 
muscle aches, and providing true support. 
Change the firmness whenever you like 
to meet your exact preference. 

Adjust Your Side Separately. 

Inside the mattress are two air chambers. 
You can adjust your own side independently. 
With Select Comfort, you satisfy your own 
needs without compromise. 




Try Risk-Free for 90 Nights. 

Sleep on a Select Comfort for 90 nights. 
If you are not completely satisfied, return it 
for a full refund. 

15 Year Warranty. 

Discover why 96% of Select Comfort 
users recommend it to their family 
and friends. 

"/ am a doctor and often come home exhausted. 
This mattress is the most comfortable I've tried." 

Dr. Connie H., M.D., Clarksville, OH 
"For the first time in years, we umke uj) ivithout 
aclws ana pains and Imve more energy!' 

Mr. & Mrs. Dennis C, Lrwraiceville, GA 

Order Now or 
Call For Your 



FREE VIDEO 



and FREE Brochure 



1-800-831-1211 



Select Comfort provides proper back support and 
contours to your body, distributing weight evenly. 
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Video & Information Packet. 



Innerspring mattressci create pressure points 
and uneven support. 
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— ours has awd — should do better. 

Still, the Impreza has been im- 
pressive so far. To call it more sensi- 
ble than sporting is no criticism. To 
give it top marks for comfort, relia- 
bility and utility is no overstatement. 

— Ray Thursby 

Mazda 626 ES 

At 4914 miles, it's clear that the Maz- 
da 626 ES is habit forming. It's one 
of those gratifying cars that makes 
you look forward to driving, regard- 
less of destination. Short haul or long, 
the 626 makes the business of driving 
more fim than a good many other cars. 

The ES trim level includes Maz- 
da's 2.5-liter dohc 24-valve V6, and in 
our car it's mated to a very precise 5- 
speed manual gearbox. As> we noted 
in our first report, this engine is de- 
ceptively potent. And the car that 
surrounds it is deceptively agile. It 
may be the sportiest setup in its class. 

Now that the engine is thoroughly 
run in, our overall fuel economy is 
creeping toward the high 22-mpg 
range. We've accumulated almost all 
this mileage in and around L.A. 
There's only one open-road run — to 
Monterey — in the logbook so far. So 
we think the car's fuel efficiency is 
sKghtly above expectations — particu- 
larly in view of how tempting it is to 
punch the throttle. — Tony Swan 

GMC Suburban SUE 

The Suburban was conceived for 
hard work, and that's precisely what 
it's done during its year in the PM 
stable. Although it spent a fair pro- 
portion of its time parked in our L.A. 
garage, when it did leave, it was to 
embark on a long haul, usually with a 
trailer and race car hooked on behind. 

We've made three major cross- 
country hauls, most recently to the 
Sports Car Club of America champion- 
ship runoffs at Road Atlanta. And 
through all of this, our Suburban has 
performed flawlessly. 

The 454-cu.-in. V8 hardly seems to 
notice when there's 5000 pounds of 
trailer and Honda Prelude hooked on 
behind. Aside from a 2- to 3-mpg drop 
in fuel economy — from 13 to 10 or 11 
— it snorts along with the same hill- 
flattening determination. During its 
first 2000 miles, it tended to use a Uttle 
oil, something we've noticed in other 
GM 454s. Now— with more than 20,000 
miles on the clock — it uses none. 

At $31,000-plus, our top-of-the-line 
4wd SLE Suburban isn't exactly 
cheap. But as an all-around workhorse, 
we think it's worth every nickel and 
more. Although the full-size utility 
field is becoming a little more popu- 
lous, there's still nothing that can 
match the versatility, durabiUty and 
comfort of the Suburban. — T.S. 
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Amazing New Product Gives; 
Crisp, Clear TV Receptigii 
WiTHOUT Cabie! 



Until recently, the only conve- 
nient way to guarantee great TV 
reception was to get cable 
installed. But who wants to pay 
those irritating monthly cable 
fees just to get clear reception? 
Now, thanks to years of micro- 
electronic research, a new 
device has been developed 
that's so advanced it actually 
makes other antennas a thing of 
the past. It's called the Super 
Antenna™ and is without a 
doubt "the single most impor- 
tant thing you should own if you 
have a TV!" 

A PICTURE 
OF ADVANCED 
TECHNOLOGY! 

Just imagine watching TV and 
seeing a picture so brilliantly 
clear that you'd almost swear 
you were there live! Just plug 
this tiny 2" x 4" Super Antenna™ 
into any ordinary AC outlet, con- 
nect your TV and get ready for 
the best reception you've ever 
had without cable. You'll watch 
in amazement as YOUR TV set 
suddenly displays a sharp, 
focused picture. You literally 
"won't believe your eyes!" Even 
older TV sets suddenly come to 
life. The Super Antenna™ is so 
easy to install, so convenient to 
use, and so incredibly effective 
that you'll wonder how you ever 
got by without it! 

A THOUSAND 
FOOT ANTENNA? 

Super Antenna™ is a highly 
sophisticated electronic product 
(like a transistor radio) with a 
simple function. It takes the 
electrical wiring in your house or 
apartment (hundreds or thou- 
sands of feet) and turns it into a 

AMow upaeo days la smpmanLO US. Buyers NeMorK 1993, (2624) 
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AFTER 

giant TV reception station! It's 
almost like having an antenna 
the size of your entire house! 
Imagine how effective that 
would be. But there's more, 
because Super Antenna™ takes 
that signal and electronically 
boosts it before it gets to your 
TV set. The results are amazing! 
You can finally enjoy your 
favorite prime time shows or 
sports events the way they were 
meant to be watched. 

WHAT ABOUT MY 
TV "DISH" ANTENNA? 

Return it! Millions of these 
things have been sold in recent 
years because people were led 
to believe they would work like a 
satellite dish. The truth is that 
they're no more effective than 
rabbit-ears, a loop, or rod 
antenna - and people have 
been struggling with these 
things for years! The incredible 
Super Antenna™ makes every- 
thing else seem obsolete. Just 
plug it in and watch it work. 
There's simply NOTHING ELSE 
better valued on the market 
today! 

LIMITED TIME OFFER! 

Electronic antennas like this 




one normally sell for $50 or 
more! But now, for a limited time 
(if you respond before 
January 5, 1994), you can have 
the amazing Super Antenna™ 
for just $9.95. Experience the 
best reception you've ever had 
or simply return it within 30 days 
for a prompt and courteous 
refund. You absolutely must see 
it to believe it! ORDER TODAY 
P.S. Works just as good for radio 
reception too! Limit 3 per order. 



RESPOND BffORE JXNIMRY STH 
FORTTISAMAZneOffBI 

YE8I Please rush me the following 
Super Antenna™(s). 

□ One Super Antenna for just $9.95 
plus $4 P&H. 

□ SAVE! Two for just $18.95 
plus $5 P&H. 

□ SAVE MORE! Three for just $27.95 
plus $6 P&H. 

— Qty. Extra length 6 foot connection 
cable just $2 ea. (a $5.00 value). 

Enclosed $ VA res. add sales tax. 

Payment Method : (Check one) 

□ Check □ Money Order □ Visa □ Master Card 
d Amex CD Diners IZl Discover 

Card # 

Exp. Date / 

Name 

Address 

Apt. City 

state Zi p_ 



U.S. Buyers Network, Dept. AT5296 
One American Way, Roanoke, VA 24016 
I I 




BUYER'S 
GUIDE 



FOR RATES PLEASE CALL OR WRITE: 
BARRARA JONES, MAIL ORDER MANAGER 
224 W. 57TH STREET, NEW YORK. NY 10019 
PHONE: I -800-669- 1 25 1 OR 2 1 2-649-3 1 36; FAX: 2 1 2-586-5562 
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PRIME TIME A 

HOME IMPROVEMENT FOR THE HOLIDAYS! 

CABLE TV 

DESCRAMBLERS 

CONVERTERS and 



* Name Brands * Great Service * 
★ Immediate Delivery * Lowest Prices * 



call for FREE color Catalog 

(800) 777-7731 

PRIME TIME 

ELECTRONICS, INC. 



THE ULTIMATE IN 

HOLLOW WALL MOUNTING 



'9, 3 UNIQUE ANCHOR KITS! 

\fn mil J,: 50 1 |i, 25 I 

\ H Anchors I ;rg»A Anchors , *"i:'i<i's I 

i ' » Screws , -j "Siir' & Screws ' Pf*^ & Screws | 

UllD"" jf 1 Drill 4 jj;' 

LIGHT DUTY MEDIUM DUTY HEAVY DUTY 



KIT FEATURES: non-corrosive anchors • 

ZINC PLATED, COMBO HEAD SCREWS • HIGH QUALITY, 
HIGH SPEED DRILL ■ UNBREAKABLE, 2 COMPARTMENT, 
PLASTIC BOX • INSTRUCTIONS INCLUDED IN EVERY KIT 
1 KIT: $6.95 2 KITS: $12.95 3 KITS: $ 18.95 
mum Shipping & Handling $1.50 Per Kit fg^StS^ 

1-800-421-2466 

P.O. BOX 101, BIRMINGHAM, Ml 48012 1^*^^ 



^^[^1 Turbine Paint Sprayer 

X^^r HVLP-High Volume, Low Pressure 



TP-77 pumps out 60cfm @ 4-5psi Eliminates up 
to 80% overspray. Healed air reduces moisture. 
Eliminates runs. Has Iqt. 
cup. gun, nozzle, cart, 30ft 
hose, turbine U S Made 
Requires no compres- 
sor, lyr warranty 
Wl 45Lb Call for 
Free Catalog 
"^mm^^ Also see PM Nov. 
05j5J pro. UPS us 48 '92 issue, pg 128. 
TIP Tools & Sandblast Equipment, Dept. PM, 
7075 Rl, 446, P C. Box 649, Canfield, OH 44406 
^ I 800 321-9260 Fax 216-533-2876 VISA/MC ^ 




[w/wrwar) collectibles introduces 



Matchbox, the premier name in diecast models, now 
offers Its fascinating new Matchbox "Models of 
Yesteryear" line direct to consumers at no extra 
cost with a 28-day money-back guarantee 
The new "Models of Yesteryear" line is 
designed, manufactured and packaged . 
for the collector market. 





For more information and order forms write to: 
Matchboi CoilMtlMet, Int., P.O. Box 639, Portland, OR 97207-0639 

Or call us toll free at 800-858-0102 today. 7:30 am to 5:00 pm P.T. 
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grCUCr FALCON RIP FENCE SYSTEM 

Industrial Quality at an Affordable Price 
1 Perfect for ttie Home Hobbyist AND the Professional Woodworker 


i;i)ri8tma« 
Otift SprridI 


A« fr\(. , include! free Plans 
\ 1 [ I Far Coir;ipic.iblc TdWc 
V \ ' / Exlcnsjon Shown in FtKJto 
Send Check or M 0 to Falcon Products. 

SB16W SanMique),SuileA.8 Gi*fidale A£ 85301 


U,-il.lM|..l,NMI[,al,.M 

,,,,,,,1 r.r...M m..:l..l 
• TX) NOT OPEN I N- 
Tll.XMAS'ANPvtvl 
,..,.ikiia.,i:lvin-.hi(. 
mini T.'vtiv«rv>lilivif% 
K' Clwwm*. »v mii-t 
hive V'Mii .H.kr luiih 
iTuairv .itJi-f) Ky S fx-i 




FITS ANY TABLE SA 

* Cuts 10 50"! Pre-d 

* Sealed bearings mi 

^ "J-()(>inI lix kin^sysln 

* Buill-in sijihl ".;!<iss 


W: (T).MK..\(TnK rM'ICJK FULL SIZE! 
rilled sleel thannel bolts rijjht on any Mw! 
ejn snxxilh movi'rm'nl and durability! 
n m ininl rail lotb .in*! ^Mifthl e\'er\' Iinn?. 
and lape means accurate cuB every lime. 





EXPLORE MORE 
WTHAMAmG 

NIGHT 
VISION! 

NEW UNITS 




FROM ONLY 



One ol Many Products 

Plus 
«10" 
S&H 

Compare with U.S. units sold brand-new at over $3,0001 

Own the Starligiit lectinology used by tlie KGB. 
Russian Commandos and military' Feather-light; 
simple to operate — great for all outdoor sports, 
security, search & rescue, and exploring the night! 



30-Day Money- 
Back Guarantee! 

Call Now:1-800-54-NIGHT 

HTTEK 

490 El Camino Real, Redwood Cily. CA 94063 
Califofnians add 7.75% sales lax 



CABLE TV "BOXES" 
WHOLESALE PRICES! 

CONVERTERS • DESCRAMBLERS 
REMOTE CONTROLS • ACCESSORIES 

CALL FOR A CATALOG NOW! 

-BEST PRICES- 
-BEST WARRANTIES- 
-IMMEDIATE SHIPPING- 

-CREDIT CARD OR COD- 

LAKE SYLVAN 
SALES, INC. 

SORRY. NO MINNESOTA SALES 

1-800-800-4582 

CALL US FIRST - YOU'LL CALL US LAST! . 



DVNOMAX 
TECH SERIES 




@ 



Northern 

J Where the Pros and Handymen Shop 

1 -800-533-5545 

Sale Prices Good Thru 12/31/93 Key (37197 



EIMVIROLEX 

Composting Toilet Systems 




Advanced Waterless & Low Water Models 

The environmental, sanitary, odor-free answer for cottages, 
cabins, liomes & industry. Call for free information 

ISANCOR" 

140-30 Milnet Ave . Scaitiotough, Ontaiio, Canada MIS 3R3 



1-800-387-5126 



CANADA1 -aOO-387-5245 




ELECTRONIC PRODUCTS & DEVKES 



Telephone Line Grabber! 

Usten-in to premises, or access 
"ongoing" phone conversations with emergency call 

"break-in"! ffELGRAB • Plans....$10.00, Kit'Plans $99.50 

Long Range FM Voice and Telephone Transmitters^^^ 
Easy to assemble kiis #X FM. XLT300 (2 unit combo) .^|34,50 
Laser Window Bounce Listener System 

«LLIST1- Plans $20.00, Kit'Plans $1 99.50 

Blaster / Intimldator 100.000 watts of explosive 
power. #BLS3Plans...$10.00 
Ready to Use S99.50 '^"55! 




FREE CATALOG! With Order - Or Send $1 .00 



MC'VISA'Checks welcoire • ado $4,00 PSH CCD's add J4.50 extra. 



INFORMATION UNLIMITED 

PO BOX 716 OEPTPM293 AMHERST, NH 03031 
M Orders 800- J2M705 • Inq's 603-673-4730 • Fax 603-672-5406 




3" 

FOR YOUR VEHKU? 

Now you can run the same 
muffler that Paul Rossi used to 
win IMSA championships and 
Pike's Peak. 

New DynoMax* 3" Super 
Turbos feature large 3" flow tubes 
throughout the muffler, providing 
the best flow of any Super Turbo 
ever made. Designed with patented 
Flow Directors, the 3" Super 
Turbos reduce backpressure by 
70% compared to a competitive 
race muffler. 

With its large 5Vi' x 11" bod^ 
the 3" Super Turbos are quiet 
enough for the street. The inaeased 
intenuil volume produces a deep, 
throaty, performance tone. 

Super Turbo 3" mufflers are 
available with either all-aluminized 
or all stainless steel materials. 
Stainless steel offers improved 
durability under high heat condi- 
tions and superior corrosion 
resistance. Stainless steel also gives 
the muffler a sharper appearance. 
Internally, a stainless steel mesh is 
used for improved acoustics. 

DYNOMAX VS. HOWNUSTER 




.S 1.0 1.S 
IndMs of Hg 

BKkp'Kstjre e 400 S C F M 

On the track or street, DynoMax 
3" Super Turbos are for the 
enthusiasts who demand the best 
For more information, call our 
Tech Line at 313-852-9347. Or for 
the nearest DynoMax retailer, call 
1-800-767-DYNO. Prices start at 
$150 for the stainless version and 
$100 for the aluminized. 



PERFORMANCE EXHAUST 

<=1992 VVblKer Manufacturing 



POWERFUL SAVINGS! 




Sale 



29 Piece High Speed 

Steel Drill Bit Set 

High speed twist drills In the most 
popular sizes. 1/16" to 1/2" by 
64tlTS. Organizer box. 
$i|g98 #150291 



Precision Power 
Sharpener 

Sharpens dril bits, chisels, 
knives, scissors and morel 
3 attachments. 

#15609 

. ' Sale 
SAVE^ SCT99 

Generates 4000 
Continuous Watts 

33 an-ips at 120V. 
16 amps at 240V. 
8 HP Tecumseh 
engine. 
#16425 







Gas Engines 

Horizontal 

5 HP _ , $4^99 

•6051 Sale 

Sale*229« 

<60to Sale CrWO 



Pocket Workshop 
12 Tools in One 

Simulated 
leather 
pouch. 
#14623 




Solar Rechargeable Light 

Detach solar panel & position it 
up to 1 2 feet away. 4 extra SAVE 
bulbs & 21' polycortDonate K ir>\Aii 
ground sp ike included. 
#33432 

Sale 



$27^ 





WIRELESS 
Driveway Alert™ 

Signals when someone 
enters your driveway. 
The wireless Driveway 
Alert™ Sensor detects 
vehicles, people or 
animals as they move 
post, and sends a radio signal to the 
receiver In your home. « 

#33168 Sale 




179^ 



Shipping not included. 



Send or call for your FREE Discount Catalog! 
ORDER TOLL FREE 

1-800-533-5545 

Fax: 1-612-894-0083 



Name. 



I 

I Address 
I 
I 

L 



City. 



. State 



-Zip. 



K*y #37197 SEND TO: NORTHERN, 
P.O. Box 1219, Bumsvilla, MN 55337-0219 
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speakers are 
available in 
three Jinishes. 



$849 



Faaory-diiect 
price fiir 
conifkte 
system.' 
NocavoMk 
in stores. 



Dolby Pro Logic Surround 
Sound Price Breakthrough! 



Our lowest price em on a hidi- 
performance Dolby Surround Pro 
Logic home theater sound system. 

We don't know of any Pro Logic system of 
this quality near this price. Hook it up to your 
TV and stereo VCR to create a home theater. 

This system uses our new Model Six loud- 
speaker by Henry Kloss as the main speakers. 
Sta-eo Review magazine says "Model Six is 
truly a hi^ quality speaker...it has an 'all 
there' quality that belies its amazingly low 
price...an exceptional value." 

Center and surround speakers are our Model 
Ten-A. The Sony receiver includes Dolby Sur- 
round Pro Logic, 5 channels (50/50/10/10/10 
watts/ch.) and a system remote. The Sony CD 
player sounds great. 



CAMBKIIXjt 
SOl'MMOIK.V 



We believe this to be the country's best value 
in a home theater sound system. It's backed by 
our 30-day Total Satisfaction guarantee. 

FREE AUDIO 
CmLOG 

Components by Pioneer, Sony, 
Philips, Denon, Cambric^ 
SoundWotks and others. 

l-SOOTORHM 



CAMBRIDGE 

SoundWorks 



Suite 166, 154 Califoniia Street (SKfl 
Newton, MA 02 158 Fax 61 7-332-9229 

* Not induding shippii^ Dolby is a trvlenuik of Dolby Labs. 




Cable TV Descramblers 



JERR6LP. SeiENTIPkS ATLAMTA. ZEN ff H. T 6fc6M. M6»<eEft. HAK nJFT 



We Guarantee your complete satisfaction with a 
30-Day No-Risk Trial Period. 

it One Year Warranty on all products IN WRITING ! 
)fr Buy 2 save 10% on second unit. 
it Easy to install instructions with every order. 
it Friendly, courteous service. 



Tot 

cnoNics 



7*14 W. Dodgi Rd. MM 
OiiMtw, NE M114 



For a free catalog or questions call: 

1 -800-729-1 776 





Earn $4,000 Per Month 
From Your Home 
With A Computer! 

I 




Begin part-time and still retain the security of your 
present position. We offer 20 services you can 
perforin for your community from your home. No 
experience necessary — easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 

1-800-343-8014, ext. 532 

Computer Businesi Services, Inc. 



CABLE TV 
DESCRAMBLERS 

Comnrfn A Accassoriea 

SAUE MONEY! OWN YOUR EQUIPMENT 

You now have a choice to own 
your cable equipment to 
Kcan il pniniiii and basic 
channels. We offer the loMNtt 
jiricti on all major brand 
names Including Zenith, 
Jerrold, Scientific Atlanta, 
Tocom, and Pioneer. FREE 30 
day trial ptriod inil 1 lear mrraity. So, If you are tired of 
the rising cost of Cable TV, . 

CALL FOR YOUR FREE CATALOG TODAY. 

Add-on Cable Company 

Saa/334-S475 





STEEL RUST REPAIR PARTS 

Restore your car, van or truck to showroom condition 
with TABCOparts.OverlOO.OOOdomestic and foreign 
parts, available tor immediate delivery. 

Send $5 (or illustrated, 150-page catalog with instruc- 
tions to Install TABCO parts. Refundable with order. 
Shipped 1st Class. Dealer Inquiries invited. 

™Ear^r~i (216)248.5151 
^ 1 »l f FAX (21 6) 248-8979 
30500 Solon Indmtrtal Pkwy. D«pt PM Cl«v»land, OH 44138 



/ 



Learn Tbol 

Sharpening for Pro^ 

Get Started now. FREE 
Lifetime Security Kit 
tells how to make an ex- 
tremely good income. 
Send coupon to: 
Foky-Belsaw Company 
DepL 21291, 6301 Equitable Rd. 
Kansas City, MO 64120-1395 



\ 



\ 



Name 

Address 
City _ 



. State 



Since 1926 




116 



POPULAR MECHANICS •DECEMBER 1993 



IWOOD HEATI 



r 



WOOD FURHACIS 
HEAT YOUR ENTIRE HOME 

Call 1-218-326-6786 or Writ* 

Charmaater^ 

2307A HWY2W. 
GRAND RAPIOS. MN 55744 



WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 



FANTAITK OUTDOM PUN MM JkU. MU 
TO OllOf R: Clii TM fiM 

1-800-441 -1047 

VWAdte - « Wfld chMt le: 
BLASTER ■ tUII Jmu Or.. Sfmf Hill, fl X>M 
a <r ~t tnri Qifi Sh«»M Mil Oiyi 

MaM In U.S.A. S3.00 P t H HONEY BACK CUARAMTCE 




Concrete Items! 




Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 



Book 
only 

$10 



CONCRETE MACHINERY CO.. INC. 



P.O. Box A99, Hickory, NO 28603 



C HOP - TAS IT 

The Original Home Machine Shop 
Designed In USA by Shoptaak 

V ve-sions to Choose 
Be 5: quality, bMt pnca 
3 Axis Power 
Feed Available 

12 Month 
Warranty 
m 100% Parts 

Supply 

Alt Tooling 
Available 




1-800-343-5775 



ir Swing 
11 « 18 Mill Table 



FREE BROCHURE 



DEMAND THE BEST 



SHOPTASK P.O. BOX 591 . MONTESANO, WA98S63 

SINCE 1961 



CONTROL! 



CABLE TV DESCRAMBLERS 
AND CONVERTERS 

Gain complcie ciinirol of your Vt . aiid save money on 
monthly rental chafRCS by owning your cable e<iuipmeni' 

TOP BRANDS AVAILABLE 

Everquesi • Panasonic • Jerrold • Zenith • 
Pioneer • Scientific .\tlanta • Tocom • 
and many more! 

SATISFACTION GUARANTEED! 

Same da\ shipment if order placed before S pm KM 

1-800-775-0444 M^fS 

.MC, Visa or COD •^•p*«W 



T.C. ELECTRONICS 



Dt-codeni and Descranihlery niusi not he used wiihoui auihonzauon 
h\ \our local cabif <i|vrjl(ir S<jm no Ti'niu-.M.T' ^c-' 



CABLE TV 

DESCRAMBLERS 

Best Prices in the U.S.A.! 
Guaranteed to Work! 



WE WILL BEAT ANY PRICE! 




JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 



The Newest & the Latest 

DMTB-A • all Jerrold Impulse & 
Starcom series 

SA3-DFA - all Scientific Atlantas 
Incl. 8536, 8536+, 8580, 
Drop-field 

PN-3A - all Pioneer systems 

ALSO 

FTB3, SA3, TZPC145G 

24 HOUR SHIPMENTS 
30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORAAATION 



1-800-772-6244 

M F 9-6 EST 

U.S. Cable TV, Inc. Dept.: KPM123 

4100 N. Povverline Rd. BIdg. F-4 Pompano Beach FL 33073 
NO FLORIDA SALES! 




Train for exciting 
career opportunities! ^ 

Get on a fast tracl< to a new money-making 
career. ICS can train you at home lor 
a better job in any of these fast- 
growing, good-paying fields! 
You can even get a 
Speciali2ed Associate 
Degree at home 
through ICS. 



ICS International Correspondence Schools 

s^iiwol Dept. APBSB3S. 925 Oak Street. Scranton. PA 18515 

Send free facts and color brochure on how I can study al home for 
the career I have chosen. No obligation. Check One Box Only! 

ASSOGUTEINSPECULIZEO ASSOCIATE IN SPGCUUJZED 
aUSMQSDEGflS PROGRAMS IKHNOLOGYDEGnS PROGRAMS 

□ Business Management □ Chil Engineering Technology 

□ Accounting □ Mechanical Engineering Tech. 

□ Bus. Mgmt.— finance Option □ Electiical Engineenng 

□ Bus. Mgmt.— MaiVetlng Option Technology 

□ Applied Computer Science □ Electronics Technology 
CAREER OIPIOMA PROGRAMS 



□ Higli School 

□ Auto Mechanics 

□ Surwylng & Mapping 

□ Drafting 

□ Air Conditioning & Retrlg. 



□ Cateflog/Gourmet Cooking 

□ Computet Programming 

G Personal Computer Specialist 
G PC Repair 

G DesMop PuDllsliIng & Design 



□ Wlldlite/Forestiy Conservation □ Fitness & Nutrition 



□ Police Sciences 

□ Diesel Mechanics 

□ aectrldan 

□ Small Business Management 

□ Gun Repair 

□ Electronics 

□ BooUteepIng 

□ Child Daycare 

□ Legal Assistant 

□ Art 

□ Motorcycle Repair 

□ HoteVRestaurant Management 

Name. 



M<re»_ 



C TVA/CR Repair 

□ Photography 

□ Animal Care Specialist 

□ JoumaiisnVShort Story Wrffing 

□ Interior Decorating „ 

□ Florist I 

□ Secretary g 

□ Teacher Aide 

□ Home Inspector 

□ Medical Transcriptlonist 

□ Real Estate Appraiser 



-Afle_ 



C!ly/S1ate_ 
Phone ( 



-Apt- «- 
_Zlp_ 



liBH 

mm 



1-800-992-8765 Ext.23i6 

Call anytiiiM — 24 hours a day, 7 days 
a waak. OR MAIL COUPON TODAY! 



STRANGE/ 
BOOKS! 

Discover one of 
the most bizarre 
collections of 
paperbacks, pamphlets, industrial references on 
incredible plans, lost secrets, forgotten events, and 
strangetheorieseverassembled! I 

Write for a catalog! Learn how to •■■■"'■a 

make neon signs, rewind rrralors, gel high power 
from auto alternators and generators, build a spot 
welder, an electric scooter, build a storage battery, 
and more! If s all here. Write for a catalog today! 

AD Build a genuine working solar 

VULHil cell! Turn sunlight into electric- 

Ari I Ol "V' Low cost! Really works! 

lltLLwa Write for a catalog! 



RARE 
TESLA 
INFO! 



Discover the finest collection of quality Tesia books 
available, including both new 
books and reprints of very old, 
rare publications. Discover 
Tesla's lost inventions, a 1904 
book on Tesla'sexperiments with 
wireless power transmission, and 
much more! Highest quality 
guaranteed! Write! 

Build a Wimshurst machine, 
Telsa Coil, Oudin Coil, Induc- 
tion Coil, Jacob's Ladder, Van 
de Craaff, Leyden jars, scintil- 
lating tubes, electrical cannons, 
Cavallo's cylinder machine and 
much more! Great science projects! 
Most complete collection of high 
voltage books you'll find anywhere! 
Write for a catalog! 

RADIO! '"''"^r 

mmrmm^m^M wave radio 
books, disc television, unusual 
radio experiments, and more! 
Build crystal sets, old-time 
shortwave radios, transmitters 
and more. Write for a catalog! 



BOOZE! 
LOCKS! 
CALC! 
MOTORS! 




Discover secrets of making 
hard liquor, paper, violins, 
chili, tanning hides, home- 
steading, and survival. Do 
stained glass, printing, 
vacuum forming, lock- 
smithing, glass engraving, 
calculus, pnysics arid more! 
Build incredible scientific apparatus. Rediscover 
lost technology! Write today for a catalog! 



You'll even discover a strange collection of books 
on perpetual motion, hollow eanh theory, the face 
on Mars and more! 



Write for your copy of Lindsay's 
new Tecnnical Books catalog 
and see for yourself what you've 
been missing! Send$1.00(US& 
Canada) or $4.00 foreign air- 
mail. We'll send your catalog 
immediately! Write today! 



WRITE 
FOR 
CATALOG 
TODAY! 



\lpJu^'s TECHNICAL BOOKS 

I PO Box 538-FMB, Bradley IL 60915 

I I — I Send just a catalog! $1.00 enclosed ($4.00 
LJ foreign airmail) 

I Name I 

I Address | 

^ ^ _ 



-St- 



-Zlp- 
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GREAT 
IDEA! 

"This h3s to be [he most 
attractive and practical way 
yet to cover a pickup bed." 

A key locked roll-up hard 
cover that's weathertight. 




The professioiitfii(.weather 
station for people curious 
about the wither. 




for free brochure on the 

ROLL-TOP-COVER™ 

call or write: Pace-Edwards Co. 
100 Commercial Street 
Centralia, WA 98531 

1-800-338-3697 



Haven t you dlways wamed a weather sialion? The 
Weather Monitor II makes a state-of-the-art weather 
nrionitoring, system affordable enough for home use! 
FEATURES INCLUDE: 



• Inside & 
Outside Temps 

• Wind Speed 
& Direction 

• Barometer 

• Time & Date 



' Inside 

Humidity 
• Wind Chill 
' Alarms 



• InsJant Metric 
Conversions 

• Outside Hum. 
& Dew Point 
Option 



• Highs & Lows „ . , „„ 
D • J II r^- ' Opliona PC 
. Rainfall Option '^^^ 



Order today: 

1-800-678-3669 



M-f 



a.m. to 5:30 p.m. Paciiic Tirrw; • pm636£ 
FAX 1-510-670-0589 • WC and VISA 
(Jne-year warranty • 30-day money-back guarantee 

Davis Instruments 

Hii Dilblo Ave.. Hiywird. CA 94S45 



Don't Lose Your Head 
Over High cdbie TV Bills! 




Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges and gives you 
complete control of your TV. 

We have the Best in 



CONVERTERS 
and 
SCRAMBLERS 



Everquest • Panasonic • Jerrold • Zenith • Pioneer 
Scientific Atlanta • Oak • Eagle • Hamlin • Tocom 




1 



8 




%j 





_4-ll 




875 S. 72nd St. • Omaha, NE 68114 



TELEPHONE LISTENING DEVICE 




Rtcord iel»phiMC convtruuons in your oMlM V 
home CoonKis Deiween any casuiM or bpi 
rKorder tnO your letcpAont hnt Slvn Mo- 
mitoliy wtwn phom IS ansMTM] Afcerdi both 
\At\ t^ umvtfuiion Stops rtcomtr wttM 
pMn* It rtun{) up 



$19.95 



EACH Orr (tac IM« 




Super Powerlul 
FM TRANSMITTER 

Many tms nvn powerful rt\4n Dt^er Irmunlltn 
Transmtis up lo v. rmie id i^v FU raoo -Easy lo 
AsMmM )U ■ up B 9V tuRvy (not iW ) 
Foi uuiog (M Tnnvnttcrs Voce Scramtnen »nd 
om»r SMcalY lira, •ndosi S2 00 W USI Corp 



15? 
11 

m 



^^g^^uAi^mMM 56 p 



Guarantor 



Catalog Buyer's Guide 




• AN Itolor Brand* 

• Compltli System* 

• Aee«**oi1«*. 

• Hug* Saving* 

• Ea*y InstallaUon 

• Comptet* Inatruct 

L»t Urn Hmlp You S»l»ot 
Your Nmw Smt»lllt» TV 
Entortmlnmmnt Symtom 

Over 40,000 Satisfied Customer* 



1-800-334-6455 

SKYVISION INC.® 

1020 FRONTIER DRIVE 
FERGUS FALLS. MN 56537 



^ INSTALL OR UPDATE YOURSELF! 



SQUEAK-RELIEF 

FLOOR REPAIR SYSTEM 



"The permanent cure for squeaky floors" 



EASY TO INSTALL 

WILL NOT HARM EXISTING 
FLOOR COVERINGS 

GUARANTEED RESULTS ! 





UAPAT.rtHD. 



Special Offer 

ioNivi ^^14.95 

(pku S3.00 lUiipIni and bndlliiiJ 



EACH KIT INCLUDES HARDWARE 
FOR SIX SEPARATE REPAIRS 



ACCEPT NO SUBSTITUTE - ASK FOR IT BY NAME AT 
YOUR LOCAL HOME CENTERyHARDWARE STORE ... OR 
FOR nfPgF-W HOME DELIVERY CALL TOLL FREE: 

^ 1-800-343-6129 Tr." 

BY MAIL. SEND CHECK/M.O. TO ;ACCUSET TOOL CO. 
P.O. BOX 10g8-DEPT M. TROY. MI 48099 



/, 
\ 



I Be The Boss \ 

I of a Locksmith Business | 

Get Started now. FREE ' 
Lifetime Security Kit tells 
how to make an extremely 
good income. Send coupon 
to: 

Foley-Belsaw Company 

Dept. 12398, 6301 Equitable Rd. 
Kansas City, MO 64120-1395 



Name _ 
.Wdross 
City _ 



Stale. 



Since 1926 




118 



POPULAR MECHANICS • DECEMBER 1 993 



?LEAR N CLASS REPAIR . 




CABLE BOXES 



WE CARRY ALL BRANDS 

Giant Invantory • DIrsct from Factory 
Muit Llquldota Ovsrttocksd Warshouis 
BELOW WHOLESALE PRICES 



1 -800-237-495 1 




GET OUT 

OF THE RAIN!! 



flMC |MM bOOtt, 



SiHO CHICK OS mUEr OflOfS TO 
Tm aw, n Bo» 24$, ttmelK Conon. CA M741 



KlnUCTKMS 



BUILD A BIKECAR 

1 SEATER • 2 SEATER - PICKUP 

BIKECAR - The Amazing Mini Car You 
Build With Bike Parts. Fast. Fun^asy 
To Build! Complete 1 Sealer 
Plans $12.95. For 2 Seater 
or Pickup Plans Add $5.00 
each or Order All 3 For Only 
$19.95. To Order Send Check or MO. 
Credit Card Orders Call 1 -904-854-8324, 
8«tl»t«cHo«i Ou«r«iH—d or Monty B»ck OCALA. FL 34478 




MUm-UISION 



ELECTRONICS 



Converters & Descramblers 



*Jerrold «SA 
*T(XX3m tOak 
«2enith *Mor{ 



1-800-835-2330 





COVER(iit 

INSTANT GARAGES 
ALL WEATHER SHELTERS 

Assembles and Anchors Quicklv & Easily 
30 Day tVloney Back Guarantee 




«i99; 



Buy Factor> 

DIRECT AND SAV f 
OPEN TO 

THE Public 



STARTING AT Protection for : Cars. Trucks. Boats, RVa. 

Motorcycles, Paint tiooihs, Docks, Pools. 
Workshops. Gov't, and Industrial Contracts, 
Sandblasting. Canr\p or Temporary Shelter. 
Wa kwsvs. Hoi Tubs, and More' HEAVY DUTY Steei Frame. 
OuraDle DuponfS Cover with Zipper Door Sizes available from 5' 
to 60' W.iie. 30' High. Any Length. Withstands High Winds. Sun. 

Sap & Heavy Snow. No Property 
tax or permit required Survivad 
Hur riant Andrtw' Canadian 
Waather Tested' Covers last up to 
20 Years We Ship to Yojr Door, 
Dealers and Exporters Welcome. 
For Information Call Toll Free 




CALL NOW 



1 800 932-9344 I E«t 

1203) 781-8000 J 
FAX* (203) 781-8005 



202 



INVENTORS 

NEWS NETWORK 




NEW VIDEO SERIES 

* THE AUTHORITATIVE VIDEO GUIDE FOR INVENTORS 

* PRACTICAL ADVICE FOR DEVELOPING, PATENTING & MARKETING INVENTIONS 

* IN-DEPTH PROHLES & INTERVIEWS WITH SUCCESSFUL ENTREPRENEURS 

VIDEO EPISODE I FEATURES : 

• Bill Russell's FLARECRAFT- glides over the water - revolutionizes transportation. 

• John Duke's WATERROWER- "water-flywheel" provides actual rowing experience. 

• Bob Stayton's Sculptures - tips on how to produce, copyright & market creative work. 

• Information resources and much more! 65 min. of exciting footage! 

Join INVENTORS NEWS NETWORK today by ordering episode I 
Only $29.95! (includes S&H) CALL NOW! 1(800)544-1340 
Use CREDIT CARD or send check, M.O. to: INVENTORS, Box 68618 Indianapolis, IN 46268 

C 1993 INVENTORS NEWS NETWORK A Great Gift Idea! (NY R£8 -f Sales Tax) 



LOCKDOWN SECURITIES, INC. 

Manufacturer of Compact Metalworking Tools 
605 South Adams St., Dept. PMB12, Laramie, WY 82070 

(307) 745-5999 • FAX (307) 742-5999 



Great 
Christmas 
Gift! 




00 



tubi 



""a on 



°Ptioi 



<nai 




CONVERTERS 
DESCRAMBLERS 
TEST MODULES 
RADAR DETECTORS 
SCANNERS 

CALL FACTORY DIRECT FOR 
FREE CATALOG 

1-800-422-2640 

TECH SERVICE AVAILABLE 

ALL LOCAL, STATE & FEDERAL LAWS APPLY TO 
PURCHASE OF ANY DESCRAMBLER DEVICE 
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OWN A MACHINE SHOP 

Do your own machining and shop work with a 
Smithy 3-in-1 Lathe • Mill • Drill 



CHRISTMAS 




Save on cable rental fees! ^ 

f CABLE TV I 

I DESCRAMBLERS | 

I WE'LL BEAT^ 
I ANY PRICE I 

% JERROLD-TOCOM-ZENITH ^ 
f. HAMLIN-OAK-PIONEER f 
r SCIENTIFIC ATLANTA f 

# . 24 HOUR SHIPMENTS! M 
%. • 30 DAY MONEY BACK GUARANTEE! ^ 
^ • QUANTITY DISCOUNTS! 
S MA STER CA R D /AMEX / VISA /C.O.D. ^ 

^ lilii !^EI S 

Have make and model number of ^ 
equipment used in you area ready. ^ 



f CALL TOLL-FREE % 

1 1-800-284-84321 

1 CABLE WAREHOUSE ^ 

>~ I0II7 West OaUand f>A tM^ Suite 3IS, Sunrise. Fl 333SI ^ 
NO FLORIDA SALES MEMBER # 

Anyone implying theft of service r^O^^fSl ^ 
^ will be denied assistance. LNJQSLnJ ^ 



Now you can 
do something 
" about 
the weather 



T 

rVurULTIMETER'U Weather 
\J Station helps you plan your 
I day, safeguard your family and 
B property by alerting you to local 
conditions that often vary from distant forecasts. 

Tells you to: Warn loved ones when wind chill 
threatens frostbite, secure outside belongings 
against sudden gusts, protect plants against 
weather extremes. Over 20 weather functions: 

• Wind Speed 
and Direction 

I (40 ft. cable) • 

• Temperature 
(25 ft. cable) 

I Chill Factor • 
Alarms 'Highs/ 

lows/times/ 

dates • .Metric/ 
English • Op- 
I 30-day money back 



.<-- 



ACTUAL size: 2%' X 6%' 



tional self-emptying rain gauge 
guarantee • One-year warranty 

HOME WEATHER STATION Only $ 1 79.00 

Order by Dec. 24 and get a DISCOUNT COL'PO.V for a 2nd 
Keyboard Unit for remote use, only $49 ($90 value) 

NEW! Add our PC DATA LOGGER Only $69.00 

Del. in IS, add S8.2S sliippiivg & imurance. NJ res. add 6% tax. 
For information or to order with \1SA/MC: 
TOU^FREE 1-800-USA-PEET (872-7338) 
FAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 

PEET BROS. COMPANY ^Ol 312M woodland Rd 
W. AUenhuist NJ 0771 1 
FreeBrochure Our ISth Year ei993PeMBn».Co 




CRACK REPAIR 

, OVER A FOOT LONG 



PATENTED 
PBOCESS 



HUGE DEMAND! 

JUST LOOK AROUND YOU 



<Wfut B-O-N-D * Inc. 
1 (800) 347-2820 

3696 Beatty Drive Riverside, CA 92506 




'Some items not 
legallor&aleoruse 
on poDutun 
controlM vehicles 
in California 




M37 W KATHLA AVE. IJEPT PM. ORANOE, CA a2a>r 




SAVE UP TO 40% 

Buy Factory Dirod 25 x 50 * 35 x 60 
BuiUHvotiraelfl 40x80 • 50x120 

800-888-4606 





eomRT£R$ 

WHY PAY A HIGH 
MONTHLY RENTAL FEE? 



All Jerrold, Oak, Hamlin, Zenith, 
Scientific Atlanta, Pioneer and all 

specialized cable equipment avail- 
able for shipment within 24 hours. 
For fast service MC/VISA or C.O.D. 
telephone orders accepted. 30 Day 
Guarantee (Quantity Discounts) 8 
A.M. to 5 P.M. C.S.T. Monday 
through Friday. 

Send self-addressed stamped en- 
velope (600 postage) for FREE 
CATALOG 



f PO. Box 5000 

miDUiCST Suite 31 1(PM) 

I €L€CTROniC5 inC. Caipenleisville 

1^ z Illinois 601 10 

INFORMATION/ORDERS (800) 472-1110 



Note Decoders ana Descramblers must not be 
used without authorization by your local cable 
operator No lumois Orders Accepiec 




FIX IT YOURSELF! 

z Easy to use! 
* Save Money! 

Save Time! 
As low as $1095 



For FREE Fact Kit 

Call: 
1-800-345-6342 

(Ask for operator PM) 



SSmHhy 

or write: 
Smithy Dept. PM 
Lathe •Mill •Drill 
3023 E 2nd Street 
The Dalles. OR 97058 



CABLE T.V. 
BOXES 

CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 

1 -800-972-2779 

FREEDOM ELECTRONICS 

4360 NE 11th Avenue ii 
[^ T:A Ft. Lauderdale, FL 33334 



SINGERS! v^i^A^^^ 

Unlimited Bacfcgrounds"' 



From Standard Records & CD's wHh the 
Thompson Vocal Eliminator'" Call for Free 

Catalog & Demo Record. ^^rfHA^^ 

Phooe (404)482-4189 Ext 61 jttlB^^ 

Singer s Supply. PM \ S^Bm 
7986 Highlower Trail 

IJthonia.GA 30058 ^ 
24 Hour Demo Info Request 
One r404J482. 2405 £xl 61 

Singer's Supply ■ We Have Anything a EireryUMng for Sktgtn 




"MAKES ANY VEHICLE 
ELECTRONICALLY INVISIBLE 
TO POLICE RADAR " 



J OPERATES ON X K 
AND KA BANOS 

JPROTECrrS 
FROM ALL 
INSTANT.ON 
RADAR 

□ CAN BE 
USED WITH 
A DETECTOR 

□ UTILIZES ■BROAD-SPECTRUM PASSIVE 
RE-RAOIATION TECHNOLOGY- 



TO ORDER CAUL: 

612-783-1666 



THE 

ECLIPSE 




INFOnMAtlON 
. StllO -3 » S « it 



FRIDLEV. MM 55432 



LEARN VCR 

REPAIR $49.95 



★ REG. $199.00 VALUE ADD S7.50 S.&H 
★EARN HIGH PROFITS IN VCR REPAIR. 

*N0 ELECTRONIC EXPERIENCE NECESSARYI 
*MOST MALFUNCTIONS SIMPLE MECHANICAL 
OR ELECTROMECHANICAL. 

★ MASTER LIST OF MFG . & SUPPUERS 

l^^^^lCAU OP WRITE US TOOAV 
VCR KMSTER SERVICE 
1622W.UNIVERSnY 
DENTON, TEXAS 74201 



1 flnn AQO la-in MANUAL & 2 HOL 
I -OUU-OOZ-OO/ / VIDEO INCLUDED'. 
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EQUIPMENT 



The Mlionwtd* WNirM 
» for cabto TV •quipment 
'Buy whari tht daaiara buyi* 



CDCCTV CABL£ DESCRAM8L£R8 A 

r n CC CONVERTEflS CATALOa CAU. 1XXMY1 



«M>lie 

C.OA 



■fCII lUOTROaiOl 



1-800-676-6342 



tiSMkiMisinM, inMir«««w,n.M7n 



tft U.S. GOVERNMENT LAND nr 



Federally owned land currently available in AK. AZ. AR. CA, 
CO, ID. MT. NV, NM, OR. UT, WA, WY lor $2.50 per acre 
U.S. citizens entitled to purchase up to 180 acres per 
person. For complete inlormation package including maps, 
telephone helpline, filing forms, etc, send $20 ctieck or 
money order 13 FEDERAL LAND CO., OeptS, Box 21 598, 
Washington, DC 20009 ifJote this is not homeslead- 
ing— lands are sold oulngni ) MONEYBACK GUARANTEE' 



ACCREDITED DEGREES 
MINISTERIAL LICENSE 
PROFESSIONAL DIPLOMAS 
Psychic • Hypnosis • Counseling • & More! 

Rush Name & Address To: 
P.U.LC. • B0X 276265 PM • SACRAMENTO. CA 95827 



CORVAIR 

Over 8000 stock, used & perfor- 
mance parts in giant 400 page 
catalog. Rushed $4.00 (U.S A) 
CLARK'S CORVAIR PARTS. INC. 

Rt 2 Box PM Shelburne Falls, Mass. 
413-625-9776 01370 



GET CONTROL! 



CUU IV KKIUUtnS AND CONVEinRS 

Top Brands Aviiilable 
SATIS»CTION fiUmilTIIDi 

1-800-775-0444 



T.C. ELECTRONICS 



Deoxlm and Detoainblen nuol be not used oMiou 
■ahoriiiflQB by yotir tool ciMe opemor. No Tamesxe saies- 



Surveillance 

& COUNTERSURVEILLANCE Eleclionic Oeuices 



Baggkit/PlMMs Tkntq Detactait • Caller Dt 
Plwiw Scranblm • Volca CfeMgm • Skotgun Mic* 
IMeli ThKklng • TtaoHrittm • LedoiUlliIng • AW HNMEI 



7-houf telephone recording system. 
Tapes phone calls automatically. $125.^ 



mcmuKnatsjoTO... 

P4.»|g 387, llffllle. Iff 14221 (n6|l»1-S«7l 



CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 



SAVE$$$ DON'T RENT 



' 30 DAY MONEY BACK OUAHANTEE ' 

I PANASONIC, OAK. JERROLD, I 
I ZENITH, SCIENTIFIC ATLANTA i 

PLUS MOREIUI LOWEST PKICESIII 
i AA Electronics I 

■ CAU 1 -(800) 258-9512 ■ 



GO KARTS 



FUN KARTS ■ UINIBIKES 
ALL TEnnAlN KARTS 
ENGINES • KITS • PARTS 



LARGEST SELECTION 
DISCOUNT 
PRICES 



W PACE CATALOG t3K 



KW KART WORLD 

ly?" -^fi? MFNTOR AVE PAINESVIL 




BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 



max 



Amphibious 
2 and 4 
passenger 
models 



drive 



ATV 



(21-yean-o!d and over. Please} 




No Money Down. As low as $110 mo. 
Call ToU-Free 1-800-255-2511 

(From anywhere in the U.S. or Canada) 

Recreatives Industries, Inc. 

60 Depot Street. Buffalo, NY 14206 



! SAVE! 



1 



SAVE 



CABLE TV DESCRAMBLERS 

JERROLD . OAK • HAMLIN • ZENITH 
PIONEER . SCIENTIFIC ATLANTA 

READY-TO SHIP! 

6 MONTH WARRANTY ! ABSOLUTELY 
LOWEST WHOLESALE / RETAIL PRICES! 
MASTER CARD • VISA • AMEX • C.O.D. 
FREE COLOR CATALOG ! 

■ 1(800)950-9145 




1470 OLD COUNTRY ROAD, STE-31 5 
PLAINVIEW, NY 11 803 
NO NY SALES -PM 



3 



A-1 TURBO EXCHANGE CO. 

TURBO CARS, PARTS & ACCESSORIES 
New, Used & Rebuilt 
All Makes & Models 
Motors, Trans, Body Parts 
MC - VISA - Am Express 

1 -800-535-M72 FAX 31 0-828-2070 




Men 




- Doni have unprotected 

DIVORCE! 

Gel extensive help from - 
MEN'S RIGHTS ASSOCUTION 
1 7854 Lyons Forest Like, MN 55025 

> > 2 txida brings info « 



Product Design 

Revolution! 

No portfolio required for undergraduaLe 
admission. A faculty of working profes- | 
sionals, San Francisco, renowned for 
creativity, natural and cultural resources, 
and revolution, BFA MFA programs year 
round. You wanna do it? This is the place. 
Call for video and catalogue. 

The Academy of Art College 

79 New Montgomery St • San Francisco. CA 94105 

1-800-118-1100 A 



Build a SHOP OF YOUR OWN 
for prices you could only 
dream about 

LOIUTED OFFER 




EASY DO-IT-YOURSELF CONSTRUCTION 
PACXAQES INCLUDE STEEL, FRAMES, 
SHEETINQ AND HARDWARE 



Value $6,552 

NOW $3,359 



36x4d 

Value $10,348 

NOW $5,317 \ 



40x60 

Value $14,779 

NOW$7,731 



46x72 

Value $20,006 

^OW$10,935\ 



other Sizes Available 

1-800'843'8275 

FAX 612-544-1835 



Mad* In Amarica 



PM 



IMPROVE 
YOUR 




Why I 

tolerate any , "^^Hy>;r 
poorpictur^ /^^tP^ 
quality when the Intelestar can 
both enhance and stabilize 
virtually any video signal? 

A. I Purchase a high quality 
/nfe/estar video stabilizer that 
offers the following: 

Durable, allm-llne metal caslngi 
Gold-plated cableal 9-v batleryl 
COPY ANY TAPEI 

1 Make the Intelligent choice j 
i Order Now! I 

^80 0-829 -7746? 

rxiisnw 

971 E 5 St #101 Tempe.AZ 85281 
rel(602)a2G-ai 1 O 
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FLUSH UP TOIL 

To Above Floor Drain 

Instill It Yourself - Anywhere 
No Digging Up Floors 
Write McPherson, Inc., Dept. 16 
Box 15133, Timpa, Florida 33684 




10 find a more intense expenence 
Dun a SpoilSub dive This is not a 
*wet sub NO biBathing or div« gear 
IS worn Take your (nends tor noes 
2 & 3 person models. In production 
since 1987 Now build your own from 
1 kit tor lialf the pnce! Info pkg S9 9S. 
20 min action video $24 95. or botti 
for $29 95. Outside KA add $15 00 
U S dollar money order or Via only 
lnterr\ational VentureCralt Corp 
1225 E Sunset Dr Suite 500 
Bellingliam. WA 9822e-3S29 
OrderlineorFax 16041436-5657 



PREVENT 


• PORTABU BREATH MUUYZER • 

small, light weight, easy to use. 
plugs into car lighter 




only *79?* $3.50 shipping & tiandling 




Visa or Masteitard. call: 1 -80M0S4496 




Check or money order, mail to: 
• P.O. Box 693 • Eagle, CO 81631 


1 Three B Enterprises 





I 



Why Pay High Rental Fees? 



Replacements for all models. 60 day ur>con- 
dltional money back guarantee. Low Prices. 
Ship wilhin 24 hours. SSAE for free catalog. 
Visa. MC, COD. Let our experier>ce work for 

'~ 1-800-243-3967 

SKYLINE SYSTEIMS INC. 
114 S. Euclid Ave. 
Park Ridge, tL 60068 



I 



SEE THE MAGIC OF THE UNIVERSE! 



/I 



-| mm iiliilw, mill iiWii, H wHf vHm and 

\\ lliousviaafladnaiiigoliiKlsvtymiBngbm 
Odyssey tMmi(i(i.rt*si3vecoiriplele only $275! 'MIm' 



vt yon iBug Ine illordaNe 
■<eo«ily$27l!' 
Dec. 1991 1 Sis up to 17.51 Ask tor kM 
tliii indiides a laleitefa Met ml an Odyssey 

li.SeeiinoK' 



COULTER OPTICAL, WC. P.O. Box K. Dept. Rliil. 
Idyllwild. CA 92549 Phone (909) 659-4821 
'Opiimm Optla Al Uinimm Cost Smet 1967' 



COMPUTER ERASE 
BAD CREDIT FREE 



jiNSTANTLYjj 
I Add taot of yaars of AA A er »dit In your cr«dit I 
' •fflffRNIBHr IBHUinil fin^aHafillMl ' 

■ J. 325 M^JIehr./ 15574 ' 




VOLKSWAGEN 

RESTORATION PARTS 

■ 8UC ■ GHIA ■ TYPE 3 ■ SUNROOF 
■ BUS ■ RABBIT GOLF ■ CONVERTIBl^ 

. FREE CATALOG 

I WEST COAST METRIC, INC. 
I (800) 247-3202 

FAX,J10i.l25a/JJ 

24002 FRAMPTON AVE.. PM 
HARBOR CITY. CA 90710 



FREE CATALOG! 1-800-345-8927 

JERROLD HAMLIN OAK ETC. 

CABLE TV DESCRAMBLERS 



• Special Deal»r PricesI • Compare Our Low Retail PricesI 

• Orders From Stock Shipped Immediately! 

• Guaranteed Warranties & PricesI • All Major Credit Cards 

PACIFIC CABLE CO.. INC. 

732S'/<> Reseda, Dept 1780 Reseda, CA 91335 

For catalog, orders & intormalion 1.aOO-34S-89Z7 



FUJITRQMCS-FOX 400 




3 YEAR WAAflANTY 
FOH 400- Tr>e wood's most advarKed 
digital lammgr-covers X K.^oeKa+LJSCr 
Prevent radar & laser guns obtaining , 
speed Effective, yet I00°o Legal" 

ONLY $ 139s/H$9.00 

a 30 a«v "icntV Men 9UW1IM 
^ To Order: (800) 532-1 182 (24hr) 
FREE CATALOG |nfo. (713) 587-6959 i24hr) 

Super Product 13<!39S.W.Fwv.«ia».Sug«rlan<l.TX 7747s 



CABLE TV 



1 -800-233-9388^ 



FREE CATALOG 

GUARANTEED BEST PRICES ■ IMMEDIATE SHIPPING 

APPLE ELECTRONICS 

3389 Sher.dan Si • Suite 257 
HottyiKoed, FL 33021 




Concrete Dome Kit ^f'' ^T"" 



Build your own super 
strong cortcrete domei 
Offices, homes, sheds, 
cabins, rental units, etc 

$19.95 VHS 
Video Brochure 
Gain -800-608-0001 




Mor>olithic Constructors, Inc. 
PQ Box 47a-M ■ ttaly TX 76651 j 



CABLE TV 

DESCRAMBLER LIQUIDATION! 



FREE CATALOGI 
Hamlin Combo* $44. Otk M35B $60 (mln. 5). »tc. 



WEST COAST ELECTRONICS 

For liilorinalion: 818-709-1758 
Catalogs & Orders: 800-628-9656 



CHEAP BIKES BY MAIL!! 

TANDEMS, KIDS' BIKES, IN.UNE SKATES, WHEELCHAIRS, 
ALL PARTS t ACCESSORIES 




F8EE CATALOGUE 

(619)286-5600 ioam-8PM pst 

CHAPARRAL CYCUHG & SKATING 

6350 El CAJON BOUlEVAI?D SAN OiEGO CALIFORNIA 921 IS 



__CABLE T.V. E^^^ 
DESCRAMBLERS 

--LOWEST PRICES-- ^'^c Bora^soa'"' 
•Money Bark Guarantee- mpls i^n 55449 

BIG SALE ^-S,.%% 

PIh^<;h havH MODEL lisnd m your arHa whan catling 

^E^A^E^xTr^s'l -800-535-1 843 




1 



^ HOW TO MAKE 
A TRAIL GO ON FOREVER. 

' With access to over 500.000 miles of backcountry roads and trails in 

the United States, there should be no end to your off-highway enjoyment But 

if we don't learn to use these trails properly, everyone's ride could get cut 
short. That's why Tread Lightly! Inc. wants to increase your awareness on how 
to use these lands responsibly. Basically, that involves making a commitment 
to respect others using the areas, obtaining travel maps, and always staying y 
on existing backcountry roads aid trails. Because, by staying within . ^ 

^, designated areas, there'll be no limit to the fun you can have. 



It 



-Tor more information call 801-627-0077. 



TREAD LIGHTLY! 

ON PUBLIC AND PRIVATE LAND 



TM 
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ADVERTISEMENT 



WORTH WRITING FO^ 



759 INSTANT CONCRETE 

Nomix™ PostSet Instant Post Hole Concrete 
takes the time and mess out of working with 
all-day setting concrete. This quick-setting 
concrete needs no mixing and no tools. Bro- 
chure explains all. Free Brochure 

760 KEEP YOUR HOME ENERGY EFFICIENT 

Ifyou'rethinking about remodeling or adding 
a room in your home, a brochure called 
"Need More Space" offers tips on insulating 
and helping to keep your new living space en- 
ergy efficient. From Certainteed Corporation. 
Free Brochure 

761 OUTDOOR POWER 

Homeiite® offers product information on 
over 1 00 outdoor power products, from walk 
mowers to blowers, string trimmers, edg- 
ers, tillers, chain saws, pumps, generators, 
pressure washers and space heaters. Free 
Brochure 

762 DIAGNOSE AUTO 
ENGINE PROBLEMS AT HOME 

Get back hands-on knowledge of your car's 
electronic engine with high quality, afford- 
able tools from Sunpro. The Code Scanner 
safely plugs into the car's computer to identi- 
fy trouble codes. Sensor Tester Plus trouble- 
shoots faulty sensors and tests igniton mod- 
ules. Both have Eng./Span. user manuals. 
Free Brochure 

763 EDGECRAFT"- DIAMOND FILE'" 

New! Revolutionary EdgeCraft™ Diamond 
File"" Set 420 makes steel files obsolete! 
High-strength engineering polymer holder 
with powerful magnet holds 3 easily inter- 
changeable 100% diamond abrasive pads: 
coarse, medium orultrafine! Free Brochure 

764 HOME GARAGE STAR 
STOPPING SYSTEM 

The WALL EYE BLOCK is the ultimate stop- 
ping system. WALL EYE protects you from 
crashing, bumping or smashing into your 
equipment or walls. Simply drive onto the 



apron and stop at the block. WALL EYE is 
made from 100% recycled materials. Free 
Brochure 

765 GET OUT AND STAY OUT 

Get this! Free literature featuring everything 
you always wanted to know about the world- 
class fabric technologies of W.L. Gore & As- 
sociates, Inc. Learn why waterproof , breath- 
able Gore-Tex® outerwear is the ultimate in 
protection and comfort. And find out about 
new WindStopper™ fabric, the totally wind- 
proof, extremely breathable technology 
that's ideal for active lifestyles. Free Bro- 
chure 

766 THE COMPLETE GUIDE TO 
ROOF WINDOWS AND SKYLIGHTS 

Full-color guide features complete line of VE- 
LUX Roof Windows, Skylights, Flashing Sys- 
tems, Sunscreening Accessories and Con- 
trols. Includes design ideas for creating light- 
filled, spacious interiors for both residential 
and commercial design. Also showcases 
new 1993 products including the new Flat 
Roof Curb, full-function Electric Venetian 
Blind and recently introduced new sizes for 
design flexibility. Free Brochure 

767 ELIMINATE BATHROOM MILDEW 

From William Zinsser & Co., Inc., learn how 
your bathroom can remain mildew free for up 
to 5 years. Perma-White is a unique high per- 
formance, water-based paint designed to 
withstand humid conditions and prevent blis- 
tering and peeling. Provides a decorative, 
washable and scrubbable finish in satin or 
semi-gloss. Free Booklet 

768GL0CKINC. 

Hailed by police and sport shooters alike, find 
out why the remarkable Glock pistols are set- 
ting new standards for handgun simplicity, 
reliability, cost effectiveness and safety. 
Send for the Glock semi-automatic, safe-ac- 
tion pistols and accessories catalog and also 



receive "The Basic Rules of Firearm Safety" 
booklet. Free 

769 STARTING YOUR ENGINE 

Slick 50 Engine Formula, from Slick 50 Prod- 
uct Corporation, protects car and light truck 
engines against wear at start-up. A single ap- 
plication treats metal surfaces of moving en- 
gine parts directly with super-slippery PTFE. 
Independent lab tests have shown that Slick 
50 reduces engine wear by up to 50 percent 
for 50,000 miles. Free Brochure 

770 SCIENCE RESOURCE CATALOG 

Emund Scientific's 128 page catalog con- 
tains over 5,000 products for the budding 
scientist, student and educator - featuring 
microscopes, telescopes, weather instru- 
ments, fiberoptics, solar equipment, magni- 
fiers, high-tech science toys, plus any items 
designed for science fair projects. Free Cata- 
log 

771 INFORMATION FOR THE DIVORCED 

DIVORCE: Attorney and local group referrals, 
literature on finances, law citations, top writ- 
ers, common sense on all gender issues. 
Membership information and sample news- 
letter from national organization. $3.00 

772 HOMEBUILT HELICOPTER CATALOG 

Take off from your backyard to open-sky ad- 
venture! Exciting, unique catalog from Heli- 
craft, Inc. isfilled with photos, specs, prices, 
and fascinating information on homebuilt he- 
licopter and gyrocopterkits, parts, construc- 
tion plans, videos, etc. The rotorcraft shown 
are easy to build and affordable! Complete 
Catalog $10.00 

773 00-IT-YOURSELF KITS 

Choose from a large selection of grandfather, 
wall and mantel clocks, as well as elegantly 
styled accent furniture pieces. Kits are made 
of solid V4" hardwood, primarily cherry, oak, 
and black walnut. Buy direct from the factory 
and save. Send for color catalog. Emperor 
Clock Company. $1.00 
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CLASSIFIED 

ADVERTISEMENTS 

Dorothy Nolcin, Classified Meuiager 

Rates: $11.65 per word. 10 word minimum. 

Bold Face Type — $1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background — Additional $54.00 per 
advertisement. Centered Headlines (5 words or less) — $60.00 per line. Our JANUARY issue closes on NOVEMBER 5TH. (On sale date is 
DECEMBER 15TH). All advertising is payedble in advance by check, money order or credit card. Advertisers wishing to chaurge their 
MasterCard, American Express or Visa accounts, please be sure to include number eind expiration date. Send order and remittance 
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 1 (X) 1 9. Be sure to indicate classification under 
which advertisement is to appecu'. 

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication 
of your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what 
is being offered. For additional advertising information call 1-212-649-3167 or FAX: 1-212-586-5562. 

PLEASE NOTE: WE HAVE 142 CLASSIRCATIONS TO CHOOSE FROM. 
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 
BOOKS A PUBLICATIONS 

MANUSCRIPTS Wanted Subsidy publisher with 70-year 
tradition Call 1-800-695-9599 

OUTLAWS Sourcebook of Forbidden Devices'Knowl- 
edge. Write; s'365-X12. Penlield, NY 14526-0365 

PUBLISH Your Book! Join our successful authors All 
subjects invited. Publicity, advertising, beautiful books. 
Send for fact-filled booklet and free manuscript report. 
Carlton Press. Depl PMX. 11 West 32 Street. New York 
10001 

LEARN COMPUTERS. Beginners manual in plain English 
No gobbledygook Send S12.00, New Ideas Center, 191 1 SW 
Campus Drive, Suite 223M. Federal Way, WA 96023 

"SHARPENERS REPORT' Monthly Newsletter. Valuable 
Tips — Sources — Buy'Sell Used Equipment. Free Brochure. 
Skog Company, Dept. PM12. P.O. Box 22559. Minneapolis. 
MN 55422 

"ANARCHIST COOKBOOK" Available again! S25. deliv- 
ered Barricade Books. Box 1401-X, Secaucus, NJ 07096 

FREE BOOKLETS: Life. Death. Soul, Resurrection. Pollu- 
tion Crisis. Hell. Judgment Day. Restitution. Bible 
Slandard(PM), P.O. Box 67, Chester Springs, PA 19425 

FUEL FROM WATER. Energy independence with hydro- 
gen Amazing free report Merit, Box 694, Louisville, KY 
40201 

BUV AMERICA MAGAZINE - showcase of American 
products $&yr. 600 Centre Street. Dept. P, Ashland, PA 
17921 

CANADA'S Hottest Newspapers. Now A Must With Free 
Trade. Get The Best 50 Newspapers For $1 .00 Each. Send 
$50.00 To: Atlas. 8989 Iberville, Montreal, Canada HIZ 2R2 

"ALIBI Handbook Available Again! $25, Delivered. 
Confiscated Books, 103 Targee Place. Dept. 108, Stephens 
City. VA 22655 

"RECIPES FROM PARADISE" Cookbook - Delicious Low 
Fat Cuisine - $16,95 Casper Travis Ent., Box 9944PM. 
Naples, FL 33941 

JAPANI Want work'' Travel? Adventure'' Teach in Japan! 
50 pp. of Secrets! $7. D. Babiuk, #101 Mezondo Tomo, 15 
Hanazono-cho, Seki City, Japan T501-32P 

MONEY-FREEOOM-CONRDENCE Complete source for 
business, motivational, self-improvement books. Free cata- 
log! Grey Wolf. Box 26104-1, Kingston. Ont. K7M 4Y0 

WORK in Canada, minimal immigration hassles Many 
professions (medical, technical, accounting, more) qualify 
under little-known treaty provision Free info. SASE. 101 B 
Wellsian Way *166C, Richland, WA 99352. 

GRUMPY NAVEL'S FRUMPY FABLES-Eleven Original 
Fables. Pre-adolescents to Adults Love Granny 
Gwentwiddy; Cousin Smudgin; Chiselditch: Noding Ah- 
Ling. $9.95. "Grumpy ". POB 381. Ouinque. VA 22965 

TENNIS: How to improve through fitness. $8.50 plus $1 
S/H. Jesse Taijeron-BI, 1384 Frauline Drive. San Diego, CA 
92154. 

JERUSALEM WILL SOON BE SOVEREKaN AND FREEI 

Free Proof; Write DAYBREAK, Box 15003, Newark. DE 
19711-9998 
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EXOTIC, Rare & Unusual Merchandise Directory! $12.95. 
FREE Details! Thomson Publishing, 520 Truman, Branson. 
MO 65616 

POLK County Vagabond. A Hobo Autobiography. $10.00 
ppd. Ray Hinkle, 315 North 9th, Blackwell. OK 74631 

GET ORGANIZED! 

110 Tips For Organizing Your Work Life. 16-page hand- 
book reveals fast, easy ways to organize your time . reduce 
paperwork . . minimize interruptions ... maintain a neat desk 
. streamline files .. and more. Includes lour organizing 
checklists. Send $5 and a double-stamped, self-addressed 
business envelope to; Alexander Publishing, Dept. PM. 8 
Depot Square. Englewood, NJ 07631. 

FALSE CHILD ABUSE CHARGES? 680 page defense 
PATTERSON, Box 472pm, Monrovia, CA 91017 

POUCE TRAFFIC RADAR: HOW IT WORKS. HOW TO 
FIGHT rr. Written by RADAR Officer Paperback $15 + $2 
SH. Gabrielle Press, Box 890693. Houston. TX 77289-0693 

HOW To Get Into The College You Want $7.00. KT Works, 
Box 5565. Charlottesville, VA 22905 

"TRAVEL FREE!" Worldwide! Airlines Cruises Book 
reveals inside secrets. $19.95. O'Hara Publishing, 571 
Chestnut, Orange, NJ 07050 

INTERESTED 
IN CLASSIFIED ADVERTISING? 
READ POPULAR MECHANICS Ulest Edition of "TIPS ON 
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER- 
TISING". This Informative 24-Page Booklet Will Show You 
The Do s And Don'ts of Classified Advertising And How You 
Can Make It Work For You So Order Today. Only $1 .00 Plus 
You'll Receive A $2.00 Coupon Refundable Wilti Your First 
Order Send To. POPULAR MECHANICS CLASSIFIED, Dept. 
SG, 250 W. 55th Street. New York, NY 10019 

MAGAZMVgS 

FREE SUBSCRIPTK}NS TO lOO't OF MAGAZINES. Direc- 
tory $5. Info-Direct. Suite 101. 2015 Wooded Knolls, 
Philomath, OR 97370. 

CATALOGS 

"SMALL ENGINE PARTS" catalog $1. Smith s, 51 3W 
Spring. Weatherford. TX 76086 

GIFTS FOR EVERY OCCASION, at below retail prices. 
Send S9 95. for Gift Catalog, to Illinois Gift Wholesalers Inc., 
P 0 Box 626, Lisle. III. 60532 

CHILDREN'S Wooden Creations. Free Catalog. SC 
Creations. 2521 N Stone, Tucson. AZ 85705 

"NEON Products And Accessories" Catalog $1. 
Neoworks. P.O. Box 1257. National City. CA 91951-1257 

CHRISTMAS OFT SHOPPBMG 

FAMILY Record Bible. Protestant $49.95. Catholic $59.95. 
Margaret Davis. 1034 Woodland Church Rd.. Youngsvllle. 
NC 27596. PH. 919/SS6-5456 

1994 U.S. PATENTS WALL CALENDAR. Inventors, engi- 
neers, trivia buffs! 13 months, 36 pages, patents, history, 
memorabilia. Send $10.95 postpaid; DewRay Products. Box 
2000-PM. Ann Arbor, Ml 48106-2000 Info; 1 -800-260-3255 
ext 5. 



ALPINE Pocket Knife Contains 12 tools! Perfect lor fisher- 
men, handyman, etc. $9.95 plus $2.50 S*H Wendom s Gifts, 
162 Bayberry Drive, Limerick. PA 19468 

QUILT puzzle. Walnut, maple. $14.00. Richard Shorten, 
P 0 Box 1617, Orem, UT 84059-1617 

RUSSIAN Souvenirs: Unique Military and Federation 
Watches - $69,95,'$24.95: Military aircraft shells - $3/5/7; 
Buran Space Shuttle flying model $2.50; Air Force patches 
$2 00 Add $3.00 per order S4H; MYEV Engineering, 3775 
Archwood Rd , Cameron Park. CA 95682. (916) 676-8818. 

SOLAR ELECTRK: Toys, Lights, Experiment Kits, Flash- 
lights. Lanterns, & Solar Power Systems Unique Gifts. 106 
page catalog $6. Alternative Solar, Box 890788. Temecula, 
CA 92589-0788 or Prodigy E-Mail KGTE22A. 

CAR KETTLE latest in U S. plug in any car. Enjoy hot 
beverage this winter while driving. Free Brochure. SASE/S2e 
postage. Auto Industries. P.O Box 1 945, Glendale. CA 91 209 

DOG TAG— Sterling Silver— -Standard military size. En- 
graved "MADE IN THE USA." Star & stripes design. 24" tiall 
chain < attachment chain. Send $9 95. Lis'Sharon Jewelry. 
660 Hokulani St., Honolulu, HI 96825. 

RINQWAY Indoor Fun-time RingToss Game - For All Ages 
4" - $9.95, 6 - $1 4.95 - $4 00 S/H - CH'MO Papa s Woodshop, 
1898 E. Walnut. Tulare. Cal. 93274. 

AUTOMOBMJS 

SECRETS revealed. Save thousands of dollars negotiating 
your next car purchase. Guaranteed results. Retired car 
salesman reveals how with easy step by step instructions. 
$10.00. Box 312, Ridgetop, TN 37152 

$225 DAILY "CHROME PLATING" Auto Parts, Motorcy- 
cles, inexpensive, easy. (Free) information. Chrome Finish, 
Box 2285, Waldorf, Maryland 20604 

HOW TO BUY A USED CAR Protect yourself by knowing 
what to look for. Send $5 (Check or MO) for a 30 item check- 
off list to; DA&D. Dept 11, PO Box 208. Nutley, NJ 071 10- 
0208 

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer- 
cedes Corvettes, Chevys. Surplus. Buyers Guide. (1) 805- 
962-8CO0 Ext S-20024 

VAPOR CARBURETOR TRIPLES MPG. Free information. 
H&A. R2E35P Bowling Green, MO 63334-9350 

DRUG RAID SEIZURES: Buy Dirt Cheap! Cars. Trucks. 
Boats, Computers. Seizures. Box 51488-AT, Ontario. CA 
91761 

UNIVERSAL TOWING DEVK^E no hitches required. Ellml- 
nates jerking chains, broken ropes and rear end collisions. 
Simple. Send $5 00. PLANS, P.O Box 271 17T, Denver. CO 
80227 

HI-TECH SCIENTinC CAR WASH BYPASSES NEED FOR 
WATER! Drive your van, truck or car to side of the road — and 
wash it! No water needed! Bio-degradable. Free details 
YOOER CO., 29495 CR 50 (Dept. A-12). Nappanee. IN 46550. 

1-800-835-2246 ext. 183 



REAUSTIC BUNKING "ALARM" LK3HT: Easily Built 
PLANS/$4.00. Stephen White. 326 MIstyVale. Middletown 
DE 19709 



ENJOY STEAMING HOT WATER from your vehicle; any- 
where, anytime (coffee, soup, cleanup, etc). Simple, easy. 
Plans - $5.00 TFIndustrles, P.O. Box 36099H, Denver. CO 
80236 

(Continued on next page) 



AUTOMOBUS 

(ConMixwd from pncttUng page) 

AUTO INSPECTION GUIDE. Take Control! SAVE MONEYI 
Avoid Frustration! Bypass lemons. Send $4.00 and SASE to: 
1415 S. 17th Street. Nederland. TX 77627 

AUTOMOTIVE TECHNICAL INFORMATION HOTUNE. 

Questions answered, from general automotive repair to the 
latest factory service information concerning recalls & bulle- 
tins. No question too simple or complex. Call AUTO-TEC at 
1-900-776-AUTO $2.00 Per Ivlin. Must Be 18 Or Older. GCI, 
116 S. Main. Kendallville. IN 46755. 219-347-6980. 

EB Fights Friction! Increase Horse Power and MPG Use 
Energy Release In Engine. Drive Train. Bearings " Only 
$24.98 Today! FREE SHIPPING. Color Info $1.00 GUARAN- 
TEED! THP Ent.. P.O. Box 16524, Boise. ID 83715. 

DOUBLE ENGINE LIFE for pennies per oil change. Info 
pack and sources - $9.95pp FREE SAMPLE TO RRST 100 

ORDERS! MTE. Box 8976. Scottsdale. AZ 85252-8976 

TREAT Your Engine With ULTIMATE ENGINE TREAT- 
MENT. System-48 GUARANTEES Longer Life, Better 
IVIPG. Performance or FULL MONEY BACK! Save 25% Send 
$14 95. KLMS. 21 Lisburn. Peabody, MA 01960 

RESTORATION PARTS. CARPET, CONVERTIBLE TOPS 
a BOOTS. BRA'S, LAMBSWOOL, SEATCOVERS, SHEET- 
METAL. WEATHERSTRIP, FOREIGN A DOMESTIC 1928-93. 
PERFORMANCE. 800-466-7611. 

SSOOJM PROFIT Per Car Purchased Possible Buying & 
Selling Detailed Report $2.50 Federal Information Center. 
P.O. Box 821. Mantoloking. f^J 08738 



ELECmiC VEHICLES 



FREE INFORMATION! COMPONENTS, PUBLICATIONS, 
INSTRUCTIONS. VIDEOS. KAYLORKIT, POB15S0PM, 
BOULDER CREEK, CAUFORNIA 95006-1550 

ELECTRK: BIKE-Scooter Kits. Solar Magazine: $2.00 
Stevenson. 759 South State, Ukiah, 95482 



/UnO SUPPUES & EOUPMENT 



NEW Radiators (Modine). gas tanks, air-conditioning con- 
densers - Our prices save you money!! Nationwide 1-800- 
246-2443 

ALTERNATOR Generator Rebuilding Book Details: HV 
Technologies. 7505 Barkentine. Las Vegas, NV 89128 

FREE INFORMATION Amazing Car Polish. Mills. 209 
Regina Drive South, Largo, FL 34640 

TRUNK EXTENDER. Quick, efficient way to secure trunk 
lid while carrying bulky loads Adjusts automatically to 
correct length. No more tangled, knotted ropes. Details free 
or $10.00 plus $2 00 Shipping. ACECOM, P O. Box 3571. 
Somerset. KY 42564 



TIIUCKS.f»Mm*SUPPIJES 



DUMP KITS AND COMPONENTS. Convert Your Pick-up/ 
Flatbed Into A Dump Truck. No Welding Required Reds 
Equipment. P.O. Box 555. Henrietta. Texas 76365, (817) 538- 
5601 



BICYCLES, SUPPUES 



ZIPPER BICYCLE ENGINE KITS Motorize Your Bicycle 20 
MPH Over 100 MPG 714 - 375-6270. 

RX YOUR OWN BKYCLE - Videotape - Fixing Flat Tires. 
$19.95 -r $2.50. Bikeman, Box 314. Swarthmore, PA 19081. 
Send SASE For Catalog 



MOTORCVCLES. MOTORSCOOTERS & 
GO-KARTS 



GO KARTS, Minibikes & ATV s. Assembled. Kits, Parts, 
Engines. Discount Prices. Large Selection. 88 Page Catalog 
$3.00. 216-357-5569. Kart World, Dept C, 1488 Mentor Ave., 
Painesville, Ohio 44077 



CONVEirnNG BUSES TO MOTOR 
HOMES 



FREE INFORMATTON - Bill Lowman, 306M Riverbay, 
Tampa, Florida 33619 813-621-5296- 



>WIAnON. HANG GLIMNG 

COMPLETE Guide To Homebuill Helicopters. $7.95. H-C 
Guide Publishing. Box 50485. Midwest City, OK 73140 

BOOMERANGS . . . HI-TECH DESIGNS! Incredible Re- 
turns. Amazing Fun FREE CATALOG. BoomerangMan, 
1806-1 N. 3rd, Monroe, LA 71201-4222 

HOMEBUILT AIRCRAFT — ILLUSTRATED SOURCE- 
BOOK: 200 pages Kits and Plans for Every Type Aircraft plus 
all the materials and supplies needed. $1 2 95 plus $4.30 S H 
to: AEROCRAFTER, 940 Adams >fG(9) Benicia, CA 94510. 
(707) 747-1509 8-4 PST Visa/MC 

SMALL TURBINE ENGINE. Easy Construction. Parts And 
Kits Available Plans $25 00. Catalog $3.00 Refundable 
Mikro Propulsion Systems, 462 South Gilbert. M-763. Mesa. 
Arizona. 85204 



UFO'S 



SECRETS of UFO propulsion explained in video by expert 
$25. Free UFO video catalog ARC, 11012 Ventura Blvd., 
*134-A. Studio City, CA 91604. 



SfWCEft ASmONAUTS 



HEAR it straight from NASA! Daily inside news! 1-900- 
AURORAS (1-900-287-6727). Usual NASA report is 2 minutes 
at $2 per minute. You must be IS or older. D.M.B., Titusville, 
Florida (407) 264-1228 



HOVERCRAFT 



HOVERCRAFT Parts. Catalog $5 00. GPL. 1220 Tangelo 
*A13, Delray, FL 33444-1258. 



DEALERSHIP information $1 1 , Kits, VW Plans Neoteric, 
Terre-Haute, Indiana, 47807-2394. (812) 234-1120. 



QUIET New Fast Hovercraft. Catalog $2. Box 281 M. 
Cordova, IL 61242 



HOVERCRAFT plans, 3 to I60hp. Information. $5 (refund- 
able) Sevtec, Box 846, Monroe, WA 98272 



CB-S, RADIO & HAM EOU»^ENT 



SECRET SCANNER FREQUENCIES! FEDERAL AGEN- 
CIES. SURVEILLANCE, POUCE, MORE! FREE CATALOG! 
CRB, BOX 56, COMMACK, NY 11725 



POUCE-RRE SCANNERS. CB's. MARINE 2WAY. ANTEN- 
NAS. HPR, BOX 19224PM, DENVER, CO S0219 



CB MODIFICATIONS! Frequencies, sliders, FM, amplifiers, 
books, kits, repairs, high-performance accessones. Catalog 
$2. CBCI, Box 31500M. Phoenix. A2 85046 



ROBOTS 



PIPER ROBOTS: Holklay Special Reg. $62 00 Now $49 95 
Piper Responds To Whistle Commands, Forwards, Back- 
wards, Left & Right Other Robot Kits Available Send $1.00 
For Brochure. Refundable With First Order To: Inside 
Moves, 128 Newbury St., W. Peabody. MA 01960, Major 
Credit Cards Accepted. 



ELECTROMCS 



SURVEILLANCE/COUNTERSPY, PROTECTION! Guaran- 
teed Lowest Prices! Catalog $5 00 Protector. Box 520294-M. 
Salt Lake City. UT 84152 (801) 487-3823. 



BUGGED? PHONETAPPED? Free Catalog Counter-Sur- 
veillance Equipment tells you Fast! 1-800-732-5000 



FREE! "SPACE-AGE " TELEPHONE TRANSMITTER With 
Catalog. $10 00 Spymart, P O Box 2343-M, Atlantic Beach, 
N.C. 28512 



ULTRACOVERT PINHOLE MICROVIOEOCAM! 10 Mile 
Video Transmitters. More' Affordable Microvideo" Catalog. 
$3 00 SUPERCIRCUfTS. 13552 Research Blvd »B-2, Austin. 
TX 78750 



SURVEILLANCE-COUNTERSURVEILLANCE - Covert au- 
dio/video, nightvision. Catalog $5.00. PEP, Box 930024-M, 
Norcross, GA 30093 



COMPUTERS & SOFTMMRE 



FREE CATALOG-ON-DISK. IBM Compatible Shareware. 
ASP Approved Vendor. Buster Software 1-800-598-7238 

DIRECTORY 100 - Sources Of Public Domain Freeware 
And Shareware Software, including CO-ROM. Graphics, 
Games, Utilities. Adult, Etc. $2 00 PVPCOMP, P O Box 359, 
Stortville. NY 12172-0359 



SMARUY PURCHASE YOUR RRST COMPUTER with no 
knowlege. Guide reveals reading ads, what to ask, pay, 
avoid $4.95. KOMSTAT. 14 Liberty. Colchester. VT 05446 



SATELLITE -TV 



SUPER LOW PRK:ES. free U.S.-INTERNATIONAL CAT- 
ALOG. SATMAN 800472-8626 



FREE DETAILS! Satellite systems, upgrades, program- 
ming. ORBITEK, Box 264. Bohemia, New York 11716-0264 
1-80O«69-4728. 1-516-589-1292 



FREE Catalog - Lowrest prices world wide SKYVISION, 
1022 Frontier. Fergus Falls, MN 56537. 1-800-334-6455 



TV, VDEOS & VKJEO EQUPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



SCRAMBUNG NEWS. Cable and Satellite turn-ons. by- 
passes. No equipment sales. Free catalog. Voice/FAX 716- 
874-2088. 



CABLE TV EQUPMENT 



CABLE DESCRAMBLERS!! Jerrold, Scientific Atlanta, 
Zenith, Pioneer. We offer competitive prices, experienced 
representatives and best service around! PREMIER 
CONCEPTS, (800) 977-3643 

CABLE EQUIPMENT PIONEER, SCIENTIFIC ATLANTA, 
ZENITH GENERAL INSTRUMENT CALL (800) 765-4124 

CABLE Test Chips. Puts cable box into full service mode! 
$29 95 to $59 95 1-800-452-7090, (310) 902-0841 

CABLE CONVERTERS. ACCESSORIES BELOW WHOLE- 
SALE! Immediate delivery from giant stock! COO orders 
only 1-800-995-1749 

"CABLE T.V. CONVERTERS" Jerrold*, Zenith, Pioneer, 
Oak, Scientific Atlanta, And Many More. 12 Years Experi- 
ence gives Us The ADVANTAGE. VISAMC, AMEX, COD. 
Advantage Electronics. Inc. 1-80O952-3916, 1 125 Riverwood 
Dr., Bumsville, MN 55337 

PREVENT DESCRAMBLER DAMAGE DONT BITE THE 
BULLET! Snooper Stopper Data Blocker $34 95 Video 
Connections 1-800-925-9426 



"BULLET' BUSTER. Electronically shield your cable box. 
$19.95 f S3 S&H. Electroman, (504) 482-3017. 

CABLE TV DESCRAMBLERS NOBODY BEATS OUR 
PRICE! Quantity Discounts 24 Hour Shipping - All Brands 
Call V.C I. 1-800-677-0321 

CABLE DESCRAMBLERS! Build your own DescramOler 
for LESS than SI 2 00 in SEVEN EASY STEPS! RADIO 
SHACK Parts List and FREE DescrambHng Methods that 
COST NOTHING To Try, Included. Send $10.00 To: 
Information Factory. DepL 2. P.O Box 1790. Baytown. TX 
77522 

DESCRAMBLE CABLE Add Simple Circuit To Radio 
Shack RF Modulator Instructions $8.00 TELCOM. Box 
832M. Brusly, LA, 70719 

SATELLITE AND CABLE DESCRAMBLERS. Large selec- 
tion From $34.95 Free catalog 212-330-8303 

SUPER CABLE TV TURN-ON CHIPS '. Provides Full 
Service Activation FACTORY DIRECT!! Scientific Atlanta 
Jerrold . Tocom Zenilh CALL NOW!! (800) 233-0570. 
MASTER COMPONENTS. 



CABLE TV DESCRAMBLERS AND CONVERTERS. CON- 
FUSED ON WHO TO CALL FOR THE BEST IN CABLE TV 
EQUIPMENT??? All Systems Bullet Proof - All Systems 
Guaranteed - Lowest Prices ■ Quantity Discounts - Dealers 
Welcome FREE CATALOG. PERFORMANCE 

ELECTRONICS, INC. 1-80O81S-1512, 233 North 48th. Suite 
MBE. Lincoln. NE 68504-3512 



CABLE TV DESCRAMBLERS WE BEAT ANY PRICE! ALL 
MAJOR BRANDS. LOWEST PRICE GUARANTEED. ALPHA 
ELECTRONICS 1-800-764-5400 



CAMPERS &TRAEERS— KITS. PLANS 



BUILD YOUR OWN - Travel Trailer - Fifth Wheeler - 
Motorhome - Camper - Pickup Cover - Plans - Patterns - Kits - 
Catalog $1 Glen-L, 9152 Rosecrans. Box 1804/RV3, 
Bellflower, CA 90706. 

172 TRAILER PLANS Motorcyele, Utility Car, Construc- 
tion—Strong, Streamlined, Easily Built. Catalog $4.00. (Re- 
fundable) Tag-Along. Box 15107. Salem. OR 97309 



BOATS, OUTBQAROS, TRALERS, & 
KITS 



PRECUT BOAT KITS - PLANS • PATTERNS - AMERCA'S 
LARGEST SELECTION - 6770 - Powerboats - Sailboats - 
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnel- 
hulls - Ouckboats - Canoes Strippers - Kayaks - Dories - 
DISCOVER no dryrot epoxy boatbuilding - HUGE ILLUS- 
TRATED CATALOG $3.00 (Airmail $5.00). Book Amateur 
Boatbuilding". $6.00. - Free EpoxyFiberglas&Supplies Cat- 
alog - CLARKCRAFT, 16-6 Aqualane. Tonawanda. NY 14150 

BOAT PLANS - PATTERNS - KITS - Unsurpassed selection 
- 7'/55' - Hydroplanes - Canoes - Kayaks - Rowingboats - 
Ducklx>ats - Dories - Sailboats - Housetwats - Quick^Simple 
Stitchenglue. Tremendous savings! 168-page DESIGN 
BOOK - $4.00. Includes Free Boatbuilding Supplies cata- 
log. Epoxy Manual " $2 GLEN-L, 9152 Rosecrans. Box 
1804'PM3. Bellflower, CA 90706 310 630-6258, 

EVINRUDE - MERCURY - FORCE — NEW 1992 Bargains - 
Top Brands . . all sizes $2.00 handling . Scott 
McCulloch pans . Electra Marine. 610 Merrick Road. 
Lynbrook, New York 11563 INFLATABLES. 

EVINRUDE Parts, Boat & RV Supplies, Inflatable Water- 
toys. Outdoor Traditions 1-800-316-FISH 



BATTERES, ALTERNATORS 



DIRECTIONS For Care And Feeding Of Nicad Rechargea- 
ble Batteries Or What The Manufacturers Don t Or Won't Tell 
You. For Free Information Send SASE To: DW Hanley. P.O. 
Box 1240, Loxahatchee. FL 33470 
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ENONES, MOTORS 



ENGINES - Bnggs. Kohler. Others - HUGE DISCOUNTSI 

Catalog S2 Engine Mart. 2642 Newfound. Merritt Island. FL 
32952 



TOOLS FOR SA1£ 



HYDRAULIC Square Tube Bender Build Your Own P O. 
Box 2602. Hayden Lake. ID 83835 

BOLTS, SCREWS, TOOLS. WHOLESALE. DIRECT. Guar- 
anteed Catalog S2.00 (Refundable). Camelot. Dept. 44. Box 
65. Bristol. Wisconsin 53104 

USED TOOL PRICE GUIDE AC Tools To Welders In- 
cludes Manufacturers. Models. Used Retail Wfiolesale Pric- 
ing Plus More Information $2 00. Book $17 95 UBI. P O 
Box 0304. E Woodstock. CT 06244-0304 



MACHMERY. TOOLS A SUPPLIES 



LATHES Milling Macfiines For The Rifleman. Catalog 
SI 00 Blue Ridge, Box 536-V. Hurricane. WV 25526. 1-800- 
872-6500. 

HOBBYISTS improve your LATHE with the ultimate tool- 
post system KRF. Box 783C. St Joseph. Ml 49085. 616-429- 
7050 

ATLASCRAFTSMAN Lathe Parts Accessories HERMAN, 
9308 NW 60 St.. Tamarac. FL 33321 

NEW Calalog-HUNDREDS ol plans-FREE lap drill chart - 
Steel - Brass - Aluminum -Shop Supplies - Computer Control 
your machines Send $2 00 - CEI. RRol. Box 163PM. 
Cameron. IL 51423 

MACHINE Shop Project Plans. Send SASE; 4930 43rd 
Avenue North. St Petersburg, FL 33709-5502 

FOUNDRY SETS Supplies. Brochure $1,00. Pyramid 
Products. 85357 American Canal Rd . Niland. CA 92257 
(6191 354-4265 

LATHES - INDUSTRIAL HOBBY FROM $390.00, METALS. 
SUPPLIES. CATALOG $2.00. CAMPBELL TOOLS CO.. 2100- 
D SELMA RD.. SPRINGFIELD. OHIO 45505. 1-S13-322-8S62. 

4" METAL Cutting Lathe $125.40. Taig. 12419 Nightingale. 
Chandler. AZ 85249 

FREE ABRASIVE WHEELS - 1 5 Assorted - $1 3. Get 3 Free. 
$2 00 Shipping Salomon. MBD Ste 1 10. 7739 Vleigh Place. 
Flushing. NY 11367 

BANDSAW BLADES, Any Size Free literature King Saw. 
6541 Tidewater Drive. Norfolk. Virginia 23509 

"A PAINTER S HELPER" For Household Handyman No 
need to wait for one side to dry before painting other side. 
For information, send S S A E to J D Enterprises. 9595 W 
70th Ave . Arvada. CO 80004 for free brochure 

AT POPULAR MECHANICS WE UKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 649- 
3167. FAX (212) 586-5562. 



EIVERGYS^MG 



HEAT your home with oil? SLASH your bills as much as 
60%!l GUARANTEED. RUSH $1495r$1 50 SH to ARC 
Enterprises. 275 Rt 10 East. Suite 220-240B. Succasunna. 
NJ 07876 

USED Hot Water Heat Exchanger Data LSASE Rinfret. 26 
Granite. West Wamvick. Rl 02893 

SAVE MONEY ON UTILITY BILLS. Book shows many easy, 
inexpensive, proven methods! $5.95. DeBill International, 
Box 123, Dept 34C, Bluepoint, N Y. 11715 

SAVE Energyi Booklet Describes Twenty Ways. $2.75. 
New Direction. 262 Burning Tree. San Jose, CA 951 19 

RECOVER Waste Heat From Furnace, Water Heater, Etc, 
With Simple & Inexpensive Heat Exchanger Plans $5 00 
Ideas, P 0 Box 3816, Akron. Ohio 44314 

SAVE Overheating Fndge Circuit. $4 00 M O. J.Smith. 
Box 3114. Lakewood. CA. 90711-3114 



SOLAR & ALTERNATE ENERGY 



GIANT SOLAR PANELS $44.00 EACHI Excellent Price& 
Solar Equipment Accessories. Free information S A S E.. 
Catalog $3.00; Quad Energy. Box 690073. Houston. TX 
77269. (713) 893-0313 

HYDROGEN generator you build into your car Fuel from 
water Plans & instructions $15 95 ^ $250 SH Carl 
Notturno. 10083 Bel Air Ave.. Montclair. CA 91763 

NEW! BUILD AMAZING LIQUID PISTON ENGINE from 
pipe fittings Easy plans. Free information ABCO. Box 306- 
M12. Seminary. MS 39479 

FREE ENERGY! Fuel-less motors and generators H&A. 
2REPM. Bowling Green. MO 63334-9350 

SOLAR COLLECTORS YOU CONSTRUCT. Send Stamp 
10909-PMW Hayvenhurst. Granada Hills. CA 91344 

HOW TO BULO SOLAR ROOM HEATERS, $5 00 Eldridge 
Enterprises, POB 118067, Toledo, Ohio 43611 
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HOME CRAFTSMAN 



MAKE WOODEN TOYS! Whirligigs' Door Harps' Doll- 
houses' Banks! Music Boxes! Dozens ol fun Wooden Toys 
from our easy to use plans, parts and kits. All Skill Levels! 
Catalog Si 00 Cherry Tree Toys, Box 359-310, Belmont, OH 
43718, Phone Free (800) 848-4363 Exi 310 



WWOOO. WOOOWORI«NG 



BANDSAW CIRCLE CUTTING JK> cuts inside & outside 
diameters. Detailed instructions & illustrations Plans$12,95, 
S H $1 75, Ck, M O,: Fred Leyden. 33 Lilac Ln , Levittown, 
PA 19054-3922 



PLANS, BLUEPRMTS, PROJECTS 



RECYCLE plastic grocery bags by making a wooden trash 
bag holder! Plans $3 Ohio residents add 7% sales tax 
CISCO ENTERPRISES, Dept PM, Box 347300, Parma. Ohio 
44134-7300 

NOVELTY BOMB CLOCK PLANS. Build and sell this 
interesting time piece. Clock will get everyones attention. 
Plans $7 00 Watchdog Enterprises. Box 223, 1 288 West 1 1 th 
Street, Tracy, CA 95376 

PLANS: Go-Kart, Deck, Shed, Junglegym. Gazebo. Ga- 
rage, Engine Hoist, and More $8 50.Set, Check.MO Send 
SASE lor complete list. MJL Industries Inc. P O. Box 335. 
Perrineville, New Jersey 08535-0335 

WALLS MOUNT TOOL STORAGE SYSTEM Easy to build. 
Holds all your hand tools Free details Send SASE, KD, Box 
998, Sound Beach, NY 11789 

FOIL THIEVES: Push button and stop gas flow to your 
automobile s engine. Plans $10.00, Check MO. SASE, TISA, 
Box 9732, Arnold, MD 21012. 

HYDROPONICS, amazing results from indoor system, less 
than $100.00! Plans $5 0OSASE. Hydrogro. 1540 Headon 
Road. Box 93048. Burlington, Onlano, L7M-4A3 

POTATO BAZOOKA shoots up to 400ft 5 different styles 
each with SILENCERS, inexpensive easy instructions 
SIOOO Country Fun, PO Box 186. Sacto . CA 95821 

HOW TO BUILD GUN CABINETS 43 illustrated pages. 
Moore Publishing. P.O Box 128. Liverpool, Texas 77577 



FOR THE HOME 



TOASTER ON— LKaHTS OUT? 
SOLVE Power Problems. No Rewiring. WATTSWATT 
Salely Operates Multiple Appliances. Toil-Free Information 
1-800-803-4438. Operator »2 Breakthrough Marketing. 

SOLAR HEATER, build yourself, instructions send $2.00 
Information Express. P.O. Box 235. Wadesboro. North 
Carolina 28170. 



HOME BUUmC & REMODELING 



TORNADO Proof Your Home. Engineering Specifications. 
$50.00 MO 315 South Avenue. Aurora. Illinois 60505 



FBERGLASS 



FIBERGLASS! DIY with MOLDING VIDEO $34 95 BASICS 

VIDEO $24 95 or both for $49.95 plus $4 SO S&H FREE 
CATALOG, technical assistance. Since 1957. Fibre Glast 
Developments, 800-821-3283 



PLASTICS 



CASTOLITE Liquid Plastics Crystal clear, colors For 
casting, embedding, coating, fiberglassing. repairing and 
reproducing with our Mold Making Supplies Catalog $2 00 
CASTOLITE. Dept. 93aPM. 4915 Dean, Woodstock. IL 
60098 

RUBBER, plastic compounds, techniques, sources. Free 
information: Castcrafter. Box 16586 (A12), Memphis. TN 
38186-0566 

NEED an INEXPENSIVE INJECnON MOLD built or small 
quantities of PLASTIC OR ALUMINUM PARTS 10-10.000 
pieces Call 1-616-324-3464 



DOITYOURSEIF 



MODERN ARROWHEAD Making Information $1.00. 
Commons. Box 501 2-M. Central Point, OR 97502 (503) 664- 
1651 

BELT BUCKLES for coins, stones, jewelry mountings, cut 
stones, clock works Wholesale catalog $1 .00 Eloxite. Box 
729. Wheatland. Wyoming 82201 

WRITE & SELL "HOW TO BOOKS" Make Money With Any 
Subject! Complete Illustrated Money making course. FREE 
INFORMATION. BOOKS, 522 Myrtle. Arlington. Texas 7601 8 

BOTTLE Cutting, Free Brochure, Enjoyable, Crafts, Box 
210, Cataract, Wl 54620 

MIRRORS - Wall, Doors, Bifold Doors, Ceiling, Kitchen 
Backsplashes, Wall-to-Wall, Vanities. Professional Detailed 
Instructions With Illustrations - Measuring • Ordering - 
Installing $18 50 Mirrors, P.O. Box 715. Addison. IL 60101 

ROOM MONITOR $149 00, ROOM and TELEPHONE 
$249,00. REMOTE TELEPHONE RECORDER S479 00 - (800) 
633-6277 - $3,00 Catalog. Listen Electronics. 603 Elgin, 
Muskogee. OK 74401 



BUMPER STICKERS 



BUMPER Stickers Your personal message seen by thou- 
sands, 2 lines, 26 letters Send $5 00 each Free details, 
BRINCO-S, Box 401092, Hesperia, CA 92340 



ARTS. CRAFTS. SUPPlgS 



"GETTING Started m Stained Glass $1 00 Whittemore. 
Box 2065T, Hanover, Mass 02339 



CLOCK WORKS, beading supplies, rockhound supplies, 
belt buckles, cut stones Wholesale catalog $1 00 Eloxite. 
Box 729. Wheatland. Wyoming 82201 



WELCOME TO CLOCKMAKING! FREE SHIPPING. FREE 
CATALOG. 3 quartz clock movements with hands & hard- 
ware—only $9 95! Order «71191 (' 4" shaft length). "71192 
('2'). *71193 Send payment. KLOCKIT. Dept. PM123. 
P O Box 542. Lake Geneva. Wl 53147-9961 Amencas 
Leader in Clockmaking Supplies. 1-800-556-2548. 

MINI-Quarlz Clock Movements as Low as $1 75! Posters, 
epoxy. videos, kits - over 2000 items! Color wholesale 
catalog $3.00 (credited) Steebar. P 0. Box 463-P. Andover. 
NJ 07821-0463. 



WHOLESALE Quartz clock movements as low as $1 75! 

Catalog $1 00. CNT-M. 147 Bullock Road, Foxworlh, MS 
39483 



NEON ART Create Money Making Projects Home Busi- 
ness VanAuto FunProfits. FREE INFORMATION. 522 

Myrtle. Arlington. Texas 76018 



MODELS, MODEUSUPPUES 



STEAM ENGINE KITS power models at savings to you! 
Send $2.00 for catalog. PM Research. Inc Dept 7.4l10Niles 
Hill Road. Wellsville. NY 14895 



TOVS, GAMES, KITES, PUZZL£S, 
NOVELTIES 



GENUINE RATTLESNAKE FANG - $3.00. GENUINE 
SHARK TOOTH NECKLACE - $5,00. ODDITIES. CATALOG - 
$1.00. WORLD RARITIES. BOX 70PM-134, REDONDO 
BEACH, CA 90277 



MAGIC TRKXS, XSKES, 
VENTRLOQUSM 



VENTRILOQUIST Supplies, Instruction Information 
FREE! Dummy Catalog $2.00 Maher. Box 420-PM. Littleton. 
Colorado 80160 

FREE! World s Leading Novelty Catalog 1600 Jokes. 
Tricks. Science. Sports. Hobbies Johnson-Smith. F-01. 
Bradenton. FL 34206-5500 

MAGIC, Novelties. Send $2.00. Receive Catalog. Free 
Trick. $5 00 Discount KMS. Box 2785A. Fair Lawn. NJ 07410 

LAFFAMERKALETTER $3 00 SASE Box 1694-PM12, 

Atlanta, Georgia 30059, (404) 256-8555 



AISmOUES. REUCS. ETC. 



FREE List to Serious Collectors 300.000 Indian Artifacts. 
Spears, Pots, 50,000 Minerals And Fossils Caddo Trading. 
Box 669. Murfreesboro, Arkansas 71958 



STAMP CCXlECnNG 



FREE Giant Bargain Stamp Catalog, Full Of All The Latest 
Offerings On Worldwide Stamps, Accessories And Supplies. 
Baseball Cards, Postcards And Banknotes. Plus You II Re- 
ceive Stamps On Approval. Buy Only What You Like, Return 
Balance, Satislaction Guaranteed Jamestown Stamp 
Company, Inc. Oep t E123PM. Jamestown. NY 14701-0019 

OLD U.S. stamps on approval Sherman. Box 1535SE. 
Philadelphia. PA 19111 

FREE sample plus catalog Jefferies. 3480 Middlebelt. 
West Bloomfield, Ml 48323 

50 DIFFERENT Old U.S. between 1861 and 1939-$1.00. Ed 
Roush. Box 3734. Mansfield, Ohio 44907. 

"PENNY Stamp Approvals, Regardless Catalog Kloster, 
4164 52nd St,, San Diego, CA 92105 

10 OLD Mint U S Commemoratives, 25c! Approvals, 
Global, Box 7429-P6, Olympia, WA 98507. 

LIQUIDATING Tremendous Old Accumulation Bargain 
Lists. Free. Alatalo. Maynard, MA 01754 

111 Mint $7.51, Pairs $6.51. Blocks $12.69. Melville King. 
330 Alexander. Kamloops. B C Canada V2B 3R3 

PREMIUM U.S. STAMP ALBUM Leather album. 230 heavy 
pages, complete 1847-1993. $39.90 ppd. VISA MC 1 -800-782- 
6720 Satisfaction Guaranteed. StampUSA-PM, Box 4255. 
Frederick, MD 21705-4255, Free Brochure. 



re-upholsteri\Kj video tapes 



LEARN 10 re-upholster! with videos, Tomlen, P O, Box 
g3M, Mayo. MD 21106, (410) 956-4225, 



MUSK MSTRUCnONS & MSmJMENTS 



ACCORDtON Top Brands. Cordovox. Buy direct Tremen- 
dous Discounts Trades accepted. Free brochure PM. 
Accordion-O-Rama Inc . 307 7th Ave . New York. NY 10001. 
Phone 212-675-9089 

INSTRUMENT Kits! Build Appalachian and hammered 
dulcimers, banjos, mandolins: even harps, harpsichords 
Free Catalog PM Hughes. 4419 West Colfax. Denver. CO 
80204 

ACCORDIONS, CONCERTINAS, Button boxes, new. used, 
repairs, trades, credit cards Castiglione. Box 403. Warren. 
Ml 48090 Catalogs 313-755-6050—800-325-1832 



BECOME A PARALEGAL HOME STUDY. P.C.O.I.. 
ATLANTA, GEORGIA. FREE CATALOGUE. 800-362-7070 
DEPT. LP127. 



HOME TYPISTS PC users needed. $35,000 potential. 
Details. Call (l) 805-962-8000 Ext. B-20024 



NEW PRODUCTS 



"DOOR KNOB ALARM" Traveling protection at its best 
$13.95 the Gary Enterprise Co.. Box 710752-PMC. Houston. 
Texas 77271-0752 

YOUR SAFETY 
UNIQUE Combination AM/FM Radio. Flashlight Blinking 
Light Loud Siren For Emergencies Battery Operated Act 
Now $19 95. The Ranch. HC10 Box 700. Ukeview, OR 97630 

HOUSE PETS from A-Z love our fast-growing sprouts. 
Seeds, instructions $2.00. Pet Salad. Box 8086. 
Albuquerque, NM 87198 



INVENTORSI Can you patent and profit from your idea? 
Call AMERICAN INVENTORS CORP. for free information. 
Serving inventors since 1975. 1-800-338-5656. 



INVENTORS Hear How To Succeed With Your Ideas. 800- 
745-2708 



GUARANTEED RISK-FREE Help For The Struggling 
Inventor ' Saves You Money! $7 95 R Hall. 800 Waterloo. St 
Clair. Ml 48079 Free Details 



HAVE AN IDEA? INVENTORS for FREE INFORMATKM 
PACKAGETREE REVIEW, call FREEDOM MARKETING 
INC. 800-932-4298 



INVENTOflS-comprehensive how- to manual Free details 
INVENT. 955 Massachusetts Ave «312 Cambridge. MA 
02139 



■MVENTIONS WANTED 



HONGKONG factory needs several net/ products for their 
oversea buyers Send product ideas for royalty evaluation 
Can produce exclusively Hongkong Plastic Metal Products 
Company. Box 69627. Kwuntong, Hongkong 

INVENTKJNS DEVELOPED & MARKETED. Licensed Pro- 
fessional Patent Engtrwer. U.S. Patent Office Former Exam- 
iner Manufacturers Representative Patmart. Suite 702PM. 
Woolworth BIdg . New York. NY 10279 

FREE Information Packet! Professional Patenting and 
Marketing Services New product ideas with prototype or 
schematics preferred; but not required Concept Network 
(800) 835-2246 Extension 197 

SAVE Thou$and$ Link Your Idea With Manufacturers In 
60 Days! Arizona 602-949-8758. Texas 214-638-221 1 

INVENTORS: If you have an invention for sale or license, 
write for free booklet explaining how we can help you 
Kessler Sales Corp., C-5-IW-3. Fremont. Ohio 43420 

YOU CAN HAVE YOUR PRODUCT IDEA OR EXISTING 
PRODUCT ECNOMICALLY MANUFACTURED FOR YOU 
OVERSEASI WE'LL ARRANGE EVERYTHING! Send $1 00 
for info to HILL OPPORTUNITIES IMC., P.O. BOX 15, MT. 
VERNON, OR 97865. 

PROTECT Your INVENTIONS Internationally LOWEST 
Fees; FAHMY 4 Company Patents Agents. POB 2268. Cairo. 
Egypt 



REAL ESTATE 



COUNTRY REAL ESTATE CATALOG— United National s 
NEW catalog features over 200 pages of the best country real 
estate bargains across America! Wilderness lands & retreats, 
farms, ranches, historic homes, waterfront properties & 
more Send $4 95 to: UNITED NATIONAL REAL ESTATE, 
470O-PM Belleview. Kansas City. MO 64112 Or call 1-800- 
999-1020. VisaMC accepted, 

GOVERNMENT HOMES from $1 (U repair). Delinquent tax 
properly Repossessions Your area (1) 805-962-8000 Ext 
GH-20024 for current repo list. 

SAVE THE COMMISSION! Sell Your Home Without Real- 
tors! Learn Marketing. Negotiating. Financing. $20.00. 
Waterman. 1193 Summit. Annapolis. MD 21401 



GOVERNMENT LANDS 



GOVERNMENT Land now available for claim Up to 160 
acre&person Free recorded message (707) 448-1887 
(4KZ3) 



BUY IT WHOLESALE 



BELTS, Buckles. Hat Tacs. Jewelry. More Complete line 
fast sellers Big Profits Complete dealer set up Color 
catalog $1 00 Anchor. Box 3958-PMR. North Providence. Rl 
02911 

FAMOUS NAME REPUCA WATCHES. Excellent Quality. 
Wholesale Brochure, 1-800-553-4334 



AD\/ERnSMG AGENOES, ADV. SER. 
MAUNGUSTS 



MAILORDER BUYERS USTS available for Immediate Use' 
Computehzed on Peel and Stick labels m Zip Code Order 
Guaranteed Deliverablei For complete details Send to; Earls 
Mailings. 2946 Lark Rd . Greenleaf. Wi 54126 



RUBBER STAMPS 



MAKE Rubber Stamps Highly Profitable Free details 
Stamper. POB 22809 (GX). Tampa. FL 33622 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



TYPE for pnnting and stamps Catalog $2 00 deductible 
Quaker City Type. R 0 3. Box 134. Honeybrook. PA 19344 

PRINTING Presses. Type Supplies List $1 00 Turnbaugh 
Supply. Mechanicsburg, PA 17055 



OXXXS, WATOCS, OLD GOID. 
JEWELRY 



HIGHEST CASH for Gold. Jewelry. Gold Teeth. Rings. 
Diamonds. Watches. Silver. Platinum Mail Articles Today 
Free gift with Information. Chicago Gold & Precious Metals. 
10 South Wabash. Dept 458. Chicago. 60603 

(Continued on next page) 
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ACCORDIONS, Send $5 for VHS video catalog of used 
accordions, good condition, reasonable prices ($150 and 
up). Brian Rude. 1241 3rd SW. Huron. SD 57350 

EDUCATION « IMSTRUCnONS 



■NVESTIGATKM CAREER. Quick home study Become a 
professional (800) 272-6660, 

TERMPAPER assistance 19.278 papers available' 306- 
page catalog— rush $2.00. Research. 1 1 322 Idaho, '>206MK, 
Los Angeles 90025. Toil-Free Hotline: 800-351-0222 
(California, 310-477-8226) 

LOCKSMITHING, Universal School of Master. Correspon- 
dence and Shop Training. Box 214652PM, Sacramento, CA 
95821 

PARALEGAL GRADED CURRICULUM. APPROVED home 
study. Affordable 100 years experience. Free catalog 80O- 
826-9228 BLACKSTONE SCHOOL OF LAW, P O, Box 
871449. Dept PM. Dallas. TX 75287 

LEARN STOCK MARKET INVESTMENT BASKS. Free 
Information 1 -800-515-3232 Oiler AAOOl 

NONRESIDENT UNIVERSITY DEGREES. Bachelor s Mas- 
ter s. Doctorate s Accredited, inexpensive, fast. Credit for 
life experience Free sixteen page booklet, Dr, John Bear. 
Costedoat & Bear Book Sales. P 0 Box 826PM. Benicia. CA 
94510 (8001 835-8535 



PORNVENTORS 



PATENT AND DEVELOP Your Invention Registered Pat- 
ent Agent and Licensed Professional Engineer. Send for 
i FREE PATENT INFORMATION Every Inventor Should Have. 
! Richard L. Miller. 12 Parkside Drive. Suite-M. Dix Hills. NY 
j 1 1 746-4879. (516) 499-4343 

PATENT IT ECONOMICALLY! Free details Licensed since 
1958, Raner Associates. 2008 Fondulac. Richmond. VA 
23229. 



WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
WITH tfiirty-two years comtjtned engineering and patent 
expenence. U.S and international patent applications, PATENT 
j and DEVELOP your idea with the experience ol an expert Call 
or write lor free CONRDENTIAL DISCLOSURE, RECORD OF 
INVENTION and 148 PAGE BROCHURE, hlroducton to Indus- 
try. Maiketing Plans. Overseas Pioduclon, Prototypes arxi 
Research Readily /Wajlable, Also specializing in Copyrights and 
Trademarks -LESS THAN ONE HOUR FUGHT TIME TO U.S. 
PATENT OFFICE— TOLL FREE FROM U.S. AND CANADA 
800-367-7749 or wr;!e MICHAEL I. KROLL Registered Palenl 
Attorney, U.S, Patent registration -26.755; 171 StUlwell Lane, 
Syosset. New Vbrk 11791. OutsxJe USA (516) - 367-7777 • 
FAX: (516) - 692-2787 



FREE VIDEO External BABS. MSMBA. PhD/LAW. Ac- 
credited, financial aid. (800) 688-3542 LaSalle University. 
Dept w617. Slidell. LA 70459-2000 

FUUY APPROVED UNIVERSITY DEGREES! Economical 
home study for Bachelors. Masters. Doctorate. FULLY 
APPROVED by California State Supenntendent of Public 
Instruction. Prestigious faculty counsels for independent 
study and life experience credits (5.000 enrolled students. 
400 faculty). Free information - Richard Crews. MD. 
(Harvard). President. Columbia Pacific University. Dept. 
2E8D. 1415 Third St . San Rafael. CA 94901; 800 227-0119 
(Calilorni.l 80€ 552-55221 o- 4'5 459-1650 

FREE DEGREES! COUNSEUNG, METAPHYSICS, HYP- 
NOSIS, PSYCHIC, RELIGIOUS! PU.LC . Box 27626S-M 

Sacramento, CA 95827. 

SEEKING Jesus, Wash JN 3 9 1709 Fredericksburg Ave,, 
Lakeland. FL. 33803 

NEED HELP Figuring the Cost ol your Advertisement?'' 
Call us at 212-649-3167 or send us a FAX (212-586-5562) and 
we II FAX Back with a Price Quote 

SCHOOLS 

WORLD WIDE COLLEGE ol Auctioneering. Inc Term 
soon The linest in education lor the auction profession 
since 1933 Mason City. lA. Call day or night for free catalog 
515-423-5242 

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800- ] 
228-5600 OR WRITE AMERICAN SCHOOL, DEPT. #345, 850 [ 
E. 58TH ST., CHICAGO, IL 60637 I 

DETECTIVE Home Study Course Free Lapel Pin. Certifi- 
cate. Great Future Professional Investigator School, Dept. 
CP PO Box 41256. Los Angeles. CA 90041 

EMPtOyMENTasiPORMATION 

ALASKA JOBS - Information pack $500 CK/MO to: 
NATK}NAL XEROGRAPHICS NW. PO. Box 3915. 
Silverdale. WA 98383-3915 

KgLP WANTED 

WORK American companies overseas. World wide list- 
ings S1500 Per country requested, FENCO Inc.. P.O. Box 
16151. Colorado Springs. CO 80935-6151 

EASY Work' Excellent Pa/' Assemble Products At Home 
Toll Free 1-800-467-5566 Ext, 5038 

GUARANTEED Work! Top Pay! Assemble easy products 
at home 1-800-377-6000. Ex7030. 

TRANSCRIBERS needed, send S.AS.E. Gelkins. Rt. 1. 
Box 313. Swords Creek. VA 24649 1 

$329.84 Weekly, Assembling Our Products At Home, Toll- I 
Free: l-(800) 333-3294 I 

EARN $1,000 WEEKLY with your personal computer! 
Begin NOW! Free details. J.R Divirgilio. P E.. M S . 5413 
Manchaca Road ff236. Austin, Texas 78745 



INVENTIONS - Create prototype and Market yours at 
minimum cost - $10 to Creative Marketing. 13730 SR 84 
»171, Davie. FL 33325 

SUCCESFUL Inventors Have Written How To Books Free 
Info, Karmin. 21 Parsons. 11550-4712 

INVENT something? ESI Inc. has industry contacts who 
want new inventions. Free info . 1-800-547-7885. 

THE Logical Process*: Inventors. Call lor free advice. 
Your first step is important Complete patenting and market- 
ing service, APSI in Wash, DC 800-458-0352 

PATENT SEARCHES, FREE DETAILS. PATENTFINDERS. 
SUITE 185-C, 3220 N STREET, N.W., WASHINGTON, O.C. 
20007 

ACCUSEAROI Specializes in Thorough. Prompt. Inex- 
pensive Patent Searches. 1 -800-999-5498. 

REGISTERED PATENT ATTORNEY. D A Kettlestrings. 
Free Information. 1 -600-966-7577 

AVOID "SCAMS" - Free Government reports exposing 
invention marketing companies 1 -800-428-5779. 

INVENTIONS, ideas, new products. We submit to industry, 
all 1-800-288-IDEA. 

INVENTORS-NEVER SEND IDEAS TO STRANGERS! 
AVOID RIPOFFS • SAVE THOUSANDS! REVOLUTIONARY 
PROTECTION MARKETING METHOD! NONPROFIT ORGA- 
NIZATION. FREE INFORMATION 24 HOURS: 1-800-846- 
3228. 

FREE INVENTK)N PACKAGE Davison & Associates offers 
customized development Patenting, and Licensing, Proven 
Results: 1-800-677-6382 

FREE help for inventors! No charge for protection forms 
and information kit. Affiliated Inventors Foundation 1-800- 
525-5885 

INVENTORS Don t Be Fooled - Call Our Inventors Club 
1-800-466-1793 

BORSARI & ASSOCIATES provides PROFESIONAL pat- 

ent searches & applications. Registered patent attorney 
guarantees CONFIDENTIALITY and SUPERIOR SERVICE. 
Located next to Patent Office. Call 800-225-2462 for free 
information packet. 

AVOID THE COSTLY PATENT GAME," By INVENTOR C R 

Debord Produce & Market It Yourself $4 95. MONEY-BACK 
GUARANTEE. P 0 Box 7341. Auburn. CA 95603. 

DON'T JUST DREAM ABOUT IT! Work with an experi- 
enced Patent Attorney to economically patent your inven- 
tion Call or wnte for details. PATENTWORKS, P O Box 
0401, Montrose, California 91021 (818) 957-1507 

INVENTORS: Free information on offering your invention 
for sale. Kessler Sales Corporation. C-5-FI-3. Fremont. Ohio 
43420. 

WVENTORS: BBS lor Private Inventors *10 SASE: P.O. 
Box 491815. Los Angeles, CA 90049-1815 



aXXKS, MMTCHES, OlD GOtD, 
JEWEU1V 

(Conllnux) from precading page) 

EXCLUSIVE TALKING WATCH! Fun. Educational, Great 
Gift. High Quality Stainless Bacliing. Alarm. LCD, Lithium 
Battery GUARANTEED. Rush S22 00 to; J&R Enterprises, 
1104 Honey. New Lenox. II 60451. Spanish available. 
Dealers welcome 



TREASURE FIIVPgRS 

BURIED TREASURE • Sensitive equipment allows locat- 
ing from distance Brochure free. Simmons. Box 10057-MA. 
Wilmington. NO 28405 

PRORTABiE ocamnofsis 

FREE information Starter & Alternator Rebuilding. Box 
422. Seymour. TN 37865 

PLASTERCRAFT Profitable Home Business 3000 
Molds Available Details Lynnette 6251C Mentpark. Mentor. 
Ohio 44060 

BUSINESS OPPORTUMTIES 

IMPORT-EXPORT opportunity, profitable world-wide, mail 
order business from home, without capital We ship plan lor 
no risk examination Experience unnecessary Free Report 
Mellinger. DepI H270C. Woodland Hills. California 91367 

$225 DAILY "CHROME PLATING" Auto Parts Motorcy- 
cles, inexpensive, easy (Free) information: Chrome Plating. 
Box 2285. Waldorf. Maryland 20604 

LET The Government Finance your small business. 
Grants loans to S500.000 Free recorded message 707-449- 
8600 (KZ3I 

HOME Business Building Ideas! Spare-Time Operation. 
Full-Time Income' Free Details' L Corbin. 115 Trenton PI. 
S E 83. Washington DC 20032 

GOING INTO BUSINESS? DONT: Until You ve Read Why 
Didn t Someone Tell Me'' A Witty And Informative Publica- 
tion Know The Pitfalls BEFORE Starting SS. LEI. 3800 
Haggin Bellmgham WA 98226 

MAKE YOUR DREAM COME TRUE. EARN $75,000 YEAR- 
LY REPAIRING CRACKS IN WINDSHIELDS AND PLATE 
GLASS. NOT REPLACING THEM. CALL 1-800-826-8523 (US 
CANADA): THE GLASS MECHANIX. 4555 N.W. 103RD 
AVENUE. FT. LAUDERDALE. FL 33351 

*1 MONEY Maker Spare Time' No selling' No inventory' 
Publicly documented seven week $19,919 income! Free 
audio cassette and Report reveal everything Real Money. 
911-PMC Bryant Place. Ojai. CA 93023 

MASSAGE SANDALS. Free Samples Tsuboi. 1007 
Edwards. Burlingame CA 94010-2318 

TYPING - Hand Addressing. S500 Weekly Possible' Write: 
National. Box 104 - PM. Island Park. New York 11558 

WE'LL Pay You To Type Names And Addresses From 
Home S50000 Per 1000 Call 1-900-896-1666 ($1 49 min 
1Byrs. •) or Write PASSE ■ XPM1293. 161 8 Lincolnway. N 
Aurora. IL 60542 

FREE Report Lists Best Low - Cost Home - Based 
Businesses Call 800-444-6670. 

VENDING MACHINE INSIDER SECRETS. Free Newsletter 
Tells All Call: 1-800-221-6066 

MAKE homemade How-to opportunity booklets Mine 
have earned S436.097 Money never stops. Free information. 
Booklets, 507J Oak Drive. Friendswood. TX 77546 

HOMEWORKERS DESPERATELY NEEDED! But don t get 
caught in the homework fraud trap! Hundreds of legitimate 
companies want to employ you now! Free report! Long 
SASE to: Consumer Network. Dept P2. Box 8138. St. Paul. 
MN 55108 

BE YOUR OWN BOSS. REPAIR CRACKED WIND- 
SHIELDS. It s easy We II leach you how to start and run your 
own business Keep all the money you earn Patented 
Equipment FREE valuable report Call 1-800-321-2597 
Glas Wel d Systems. Inc . Box 5755-D. Bend. OR 97708 

BUMPERSTICKER Printer Cheap, simple, portable Free 
details Bumper. POB 22791 (GC). Tampa. FL 33622 

PROFITABLE 3o\6 Foil Printer. Personalize business 
cards, pencils, matches Free details Gold. POB 24986 (GC). 
Tampa. FL 33623 

HYDRAULIC JACK REPAIR MANUAL. CATALOG $10.00. 
HYDRAULIC PARTS SUPPLY. BOX 4157. BROWNSVILLE, 
TEXAS 78520-4157 

PtANO Tuning quickly learned with home study courses. 
Diploma granted. Amencan Tuning School. 17050 Teller 
Drive. Morgan Hill. Calif 95037 

LEARN Sewing Machine Repairing Men. Women. 
Lucrative Profits. Gresslin Correspondence School. Box 
5104. Spencer. Iowa 51301. 

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2.000% 
PROFIT. Free information Growbiz. Box 306-M12. 
Seminary. MS 39479 

MAILORDER Books 1.000% Profit Selectco. Box 1140. 
Clearwater. FL 34617 

$500.00 FROM ONE SACK CEMENT! FREE Picture Proof 
BRINCO. Box 401092-M. Hespena. CA 92340 
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START A Million Dollar mail order business We drop-ship 
2955 best selling products. Lowest below wholesale prices. 
Immediate delivery. Spectacular home business opportuni- 
ty Free Book. SMC. 9401 De Soto Avenue. Dept 20-60. 
Chalsworth. CA 91311-4991. 

$40,000 ON 1/1 ACRE! New Hydroponics - inexpensive, 
pleasant, practical! Free information Robin s. Box 661804. 
Franklin. TN 37068-1804 



$1,000'S POSSIBLE, FREE. Stamped envelope: Progress. 
Box 93248-PM, Los Angeles. CA 90093 

GET RICH! Secret law smashes debts— brings Cash. 
Credit!' Details $1.00 (dollar bill). Wealthkit'B. Box 32398. 
PBG. FL 33420 



NEW! 2000% PROFITS - in Moldmaking/Casting. Free 
information. Castcrafter. Box 16586(M12). Memphis. TN 
38186-0586 



CREATE Your Own Job! Read "999 Little Known Success- 
ful Businesses" $10.50. Sunshine. Box 10286M. Oakland. CA 
94610 

$2,000 DAILY From Your Telephone Answering Machine! 
I ve made over $1,000,000 using mine! (303) 674-2219. 
Recorded Details. 

RECYCLE! (AMAZING PROFITS MADE) Reconditioning 
Automobile BattenesI (Free) Information! Battery Outlet, 
Box 3300PM, Hickory. N C 28603-3300 



SELF TAUGHT NEON. FREE Sample Lesson NEON, 115 
Riverbirch Ores S E . Calgary. Alberta. Canada. T2C 3M1 

LEARN HIGH-PROFfT PC Repair-Troubleshooting. Ser- 
vicing. Upgrading And Installation. Home Study. Free Litera- 
ture P.C.D.I.. Atlanta. Georgia. 800-362-7070 Dept JP127 

EXTRA MONEY - Turn Hobbies Into SS Send $4 00 Golden 
Gifts. 2519 West Douglas St.. Tampa. FL 33607 

JOIN HOME-WORKER'S ASSOaATION— Get Guaran- 
teed Legitimate home-employment offers! (Many Choices') 
Write: Association - PM1293. Alexandna Bay. New York 
13607-0250 

DEVELOP These ideas into Money-Making Products. 
SI 7 00 Check or MO Howard Hanes. 7670 Chippewa Road. 
Suite 419. Brecksville. Ohio 44141 

LEARN AUTO MECHANICS— SERVICING And Trouble- 
shooting. Home Study. Craftsman Tools included. P. CD. I.. 
Atlanta. Georgia. Free Career Literature 800-362-7070 DepL 
ZP127 



WORK FOR YOURSELF. Our Plan Shows How We Start- 
ed Power Tools And S100 Startup. This Service Needed By 
Builders. Homeowners $14 95 Send Check. M O Cascade. 
P.O. Box 177. Puyallup. WA 98371 

DISCOVER EASY, SAFE, GUARANTEED PROVEN MON- 
EY MAKER. You save, send $10.00 now. Systems. PM. P.O. 
Box 17766. Salem. OR 97305 



RECORD VIDEOTAPES . . At Home $5,000 Monthly 
Possible No Pornography. Free Details Write: CMS Video 
Company. DepI. 17. 210 Lorna Square - "163. Birmingham. 
AL 35216 

$1804 MONTHLY Buy sell used cars (spare-time) FREE 
Details. Autonet. 507 Oak Dnve. Friendswood. TX 77546 

VINYL'S where the money is! Professionally repair, 
recolor furniture. Quick, easy Two $20 jobs a day earns 
you $1,000 a month. Homes, cars, offices, restaurants 
Start earning in a few days. Details free. VIP. 2007 Mon- 
trose. Chicago 60618. 

DISTRIBUTE Unique Electronic Product Manufacturer, 
Box 28307. Kenneth City. FL 33709 

$1,000 WEEKLY AIR TOOL REPAIRING. Free Details. Box 
534. Wichita Falls. TX 76307 

BKj PROFITS! REPAIRING WINDSHIELDS and plate 
glass. $70,000 yearly Call 1-800-441-4527 for FREE details. 
Glass Technology. Inc . Dept 12P. 434 Turner Dr.. Ourango. 
CO 81301 

$392.00 From Square Foot Plywood (Huge Demand) 
$1.00 (Refundable). Woodwin-PM. POB 859. Bridgewater. 
Mass. 02324-0859 

MAKE generous monthly commissions wholesaling AT&T 
long-distance 24-hour recording: (312) 275-5455 Ext 1512: 
BNC. 12M. 5250 North Broadway. Suite 132. Chicago. IL 
60640 

TRAVEL Agency-Start Your Own $3870 00 No Bond Free 
Info - 800-926-5600. 24 Hrs . Free Computer 

START YOUR OWN TAX SERVICE for as little as $195 
TAXNET 1-600-482-9638 



NEON. COURSE WITH FREE VIDEO! NEONICS. BOX 
4410. ARLINGTON, VIRGINIA 22204 

$1850.00 WEEKLY POSSIBLE. MAIUNG OUR REPORTS. 
FREE SUPPUES. IBN Enterprise. Box 711046. Houston. TX 
77271-1046 

$1,000's MONTHLY with your computer! Easy. fun. Guar- 
anteed! (Free) information. Computer. Box 3033-PM. 
Norman. OK 73070 

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies 
and information. Grubbs Glass Patch. P.O. Box 243. 
Monticello. AR 71655. 1-800-243-2213 

FREE CATALOG! 33 ways to earn money at home Write 
Key-Ways. Box 86884-PM12. Portland. OR 97286 

PRIVATE INVEST1GATK>N TRAINING! BIG INCOME! OWN 
BOSSI FREE INFORMATION. PROBE. BOX (PM) 2133. 
BEVERLY HILLS. CAUFORNIA 90213-2133. 

$1.000'S WEEKLY MAILING LETTERS. GUARANTEED! 

Free postagesupplies. Free details. Genisis. Box 040215- 
PM. Brooklyn. NY 11204 

OPERATE HOME BABY SHOE Bronzing business Poten- 
tial unlimited! Kits. Supplies. Store Displays. FREE informa- 
tion 1-813-655-0346 

1B-WHEELER owner operator Free details. SC 
Publications. 2521 N Stone. Tucson. AZ 85705 

LEARN PERSONAL COMPUTERS. PROFESSIONAL Lev- 
el Home Study P C D.I . Atlanta. Georgia. Free Literature. 
800-362-7070 Dept KP127, 

CASINO GAMBUNG DEALER SCHOOL Novelties Big 
seller New York City 't'ou sell your area. Great mark-up. 
heavy volume. Write for information. S.J. Lee. P 0. Box 
333H. Dept 2 Scarsdale. NY. 10583 - Fax 914-723-3913 

LEARN VCR REPAIR. HOME Study High-Profit Repairs 
Without Ma|or Tools P C D I. Atlanta. Georgia. Free Career 
Literature. 800-362-7070 Dept. VP127. 



$25.00'POUND PAID For Aluminum Scrap? (YES. Free 
Report!) Write: Ameriscrap - PM1293. Alexandria Bay. New 
York 13607-0127 



WOODWORKING MONEY MAKER. FREE REPORT. 

Crafter. 897-3 Mammoth. Manchester. NH 03104-4521 

RESTORE PORCELAIN, pottery, china at home Easy. $50' 
. hour, (free) information Restoration services. 1417 3rd 
' Street, Webster City. Iowa 50595 

MAKE BIG MONEY With Your Home Video Camera Easy 
To Understand Kit Tells How. Free Info: Knowledge 
Publications. Dept At. P O Box 3137. Mernfield. VA 221 16- 
. 3137 

BECOME A HOME INSPECTOR. Stan Your Own Busi- 
ness Approved Home Study Free Career Literature. 
P C D I.. Atlanta. Georgia 800-362-7070 Dept PP127 

PROFITS To $6,000 monthly with PVC Leisure Furniture! 
(Easy home business.) Free Report PVC PM. Battle Ground. 
Washington 98604-0010 

LOG HOME DEALERSHIPS AVAILABLE! Call Paul Minks 
at Brentwood Log Homes for free information (800) 264- 
LQGS (5647) 

SEU MONEY MAKING MAIL ORDER REPORTS Clean. 
Professionally Written! Reproduction Rights Now Available! 
Rollstone Publications. P.O.B. 113 Dept. PM1. Filchburg. 
Ma. 01420 

MAKE money with your video camera. True financial 

steamroller." Learn how. tree: RSAP. P.O. Box 12.5. 
Noxapater. MS 39346 

EARN UP TO $595 A WEEK! Assembling products at 
home. Completely Guaranteed. Over 65 assembly opportu- 
nities. No expenence needed. To receive a directory of over 
65 assembly at home opportunities Rush $22 95 To Poplar 
Publishing. P 0. Box 1766. Dept. PM9. Enid. OK 73702 

UNUMITED OPPORTUNITY. Prepaid calling cards 33c 
minute. Dealers needed. 800-378-7414 

$300.00 PER DAY for MAILING LETTERS! Details $1 00 
(dollar bill). Moneymakers' B. Box 32368. Palm Beach 
Gardens. FL 33420 

$2,000 GREEN CASH WEEKLY Buy Sell Cars. One At A 
Time No Exp. - Little To No Capital. Try One You Will Get 
Hooked. Make Money. Keep It Simple. Free Info. Nieto Ent. 
31712 - 2A Casino Dr.. Suite 1-P. Lake Elsinore. CA 92530 

BEST BUYS drug dealers cars to computers - Goverment 
Auctions Info For State. US. Canada. $5 00 SASE Mike 
; Nelson. P.O Box 2030. Jupiter. FL 33468-2030 

EASY BUSINESS! EARN SI .000 weekly. Free details Write 
' or send stamped, addressed envelope: TODCO. Box 12036. 
I Merrillville. IN 46411-2036. 

I QUARTER MILUON DOLLARS YEAR REPAIRING AIR 
TOOLS AND COMPRESSORS. WRITE FOR FREE PROOF. 
BIRMINGHAM COMPRESSOR. 1316 2N0 STREET 

I NORTHWEST. BIRMINGHAM. AL 35215 

$950 weekly assembling computers!. (Easy home busi- 
ness.) Free Report: Computerhouse, p. 9629 Ripplecreek. 
Moreno Valley. California 92557-1821. 

TAKE PICTURES for profit Camera Ventures. Box 771 . 
Lamar. CO 81052 

FINANCIAL Independence. Environmental Harmony. 
Great Health. Adventure. $7 00 refundable Creative 
Alternatives. Box 328. Green Mountain Falls. CO 80819 

THIS IS A SCREENED AO! ^ 

LET Your Advertisement Achieve The Same Effect! For An 
Additional $54 00 Per Advertisement You Can Order OuT> 
Screening Process Same Price Applies To All Advertise- 
ments No Matter What Size. Small Or Large. For More 
Information Call POPULAR MECHANKS CLASSIFIED— 
1-212-64A-3167. i 
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MOtSEYMAKTCG OPPORTUMTIB 



EARN EXTRA INCOME! Learn Home Appliance Repair 
FREE INFO! Homeworks, 184 Franklin Rd . Lake Mary, FL 
32746 or 1-800-241-4653 Pager ID# 2737370 



CRAPS. Win consistently GUARANTEED! Free informa- 
tion. Lessnau. 178 Ridgefield, Winchester, TN 37398 



EARN SIOOO's from your home! Free information, ACA. 7 
Katsura. Penfield, NY 14526. 



MAKE $750 Each Weekend! Learn The Secret To Easy 
Success. 30 Day Money Back Guarantee. Make Extra Spend- 
ing Money For Christmas! Send $10 (Postage And Handling) 
To: C.L. Steinberg Enterprises, 5001-372 Point RolJerts, 
Washington 98281 

RACING FANS: WIN DAILY DOUBLES 90%ll GUARAN- 
TEED!! SELEX, Box 1578-P, Rohnert Park, CA 94927 



MILLIONAIRE SECRETSI Getty, Rockefeller Show you 
how! Free details! Haines Publications. 4337 Dorset Dr. 
Adrian, Ml 49221 



BADGE MACHINES 9 Sizes Pinbacks Mirrors Keychains 
Dealer Inquiries Invited. DEBBELER Mfg.. 3912-N West 
McKinley, Milwaukee, Wl 53208 

PROFITABLE: Homemade Candymaking Booklet $5 00. 
Grant Enterprises, P C. Box 6444, Albany, New York 12206 



AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 649- 
3167, FAX (212) 586-5562. 



MAAXIROat OPPORTUMTES 



MAILORDER Millionaire Reveals Moneymaking Secrets. 
Free, exciting cassette: Mel Powers, No, Hollywood, 
California 91609 



DOGS-PETS 



ELECTRONIC FLEA AND TICK COLLAR - Repels without 
chemicals. Guaranteed. $24.95 Thompson Distnbutors, 620 
Sheridan St., Suite 312. Hyattsville, MD 20783. 



BAUNNG 



GROW Hair4 Months New Discovery! Box 101 2-C, Makali 
1250, Philippines Brochure $1.00 



HAItPECES FOR MEN 



HAIRPIECES Save $ Write Perry King, 2730 Octavia St., 
San Francisco, CA 94123 



OF MTEREST TO AU. 



FREE PRIVACY CATALOG. Cash income opportunities. 
Secret loans. New identity. Eden, Box 8410-PC, Fountain 
Valley, CA 92728. 1-800-338-8484 

EVERREAOY WATCH BATTERIES - $3 each postpaid. 
Send battery #. Motch Battery World, 613 Madison, 
Covington, KY 4101 1 

FREE! BLACKJACK Basic Strategy Card! FREEI CRAPS 
Information! (800) 333-5608 24 Hrs! 



GOVERNMENT SURPLUS 



DRUG RAID SEIZURES: Buy Dirt Cheap! Cars, houses, 
Ijoats, computers. Seizures, Box 51 488-A, Ontario, CA 91 761 

LARGE INCOME, UTOE WORK. Buy and sell government 
surplus, seized vehicles, etc. (606) 679-0014 recorded 
details. 



LOANS BY MAH. 



IMMEDIATE CASH LOANS! Borrow $1 .000-575,000 Re- 
gardless Of credit or income-No Collateral Required! SAME 
DAY PROCESSING. Call Toil-Free 1-(800)-452-9869. 



NEEO-A-Loan $500-$ 100,000,00 Bad Credit No Problem 
1-800-441-3012 



SKaNATURE Loans Must Have Checking Account & 
Steady Job. 1-800-445-0680. 

BORROW $100-100.000! Fast! Confidential! Glendale, 
Box 26079, Piano, TX 75026 - 1-800-444-6599 

BORROW $500-$40,000! "Overnight" on Signature Keep 
indefinitely! Action, Box 5499-A, Diamond Bar. CA 91765 

FEDERAL LOANS for small business now available, 1 -800- 
777-6342 for free details. 



PERSONAL 



COLLEGE DEGREES, High School Diplomas Authentic 
looking novelty. Free Catalog Dept. PM-147, National 
Certificate, 126 13th St. Brooklyn, NY 11215 (718) 768-6803 
(24Hours) FAX 718-965-3400 



HANDICAP Introductions. Nonprofit, Nationwide. Box 
1215, Manahawkin, NJ 08050. 609-660-0606 



REMAUMG SERVICE 



FREE! REMAILERS UST. AGENTS NEEDED. PS. Box 

29656, San Antonio, TX 78229 

CONFIDENTIAL Address. Fonwarding Worldwide. 
Voicemail Mailpost, 2421 M Pratt. Chicago, 60645. (312) 764- 
0100 (800) 890-3199. 

CONFIDENTIAL Street Address. Mail Receiving:'Forward- 
ing. Clark Enterprises. 8864 Johnson Drive, Dept A2, 
Shawnee, KS 66202 



MISCELLANEOUS 



REPUCA Swiss Watches 18KT Goldplated! Lowest 
Prices! 2Y Warranty! (404) 682-0609 



MMNTED MISCELLANEOUS 



GOLD, Silver, Platinum, Rhodium, Tantalum, Samples 
Evaluated. Free. Ore Assaying Service. Call Wholesale 
Terminal Toll Free: 1-800-932-1010 

BUYING Tungsten Carbide, Moly, Tantalum, Gold, Silver, 
Platinum 1-800-321-6914. 



FMANOAL 



GREAT IDEA BUT NO MONEY? 
VENTURE Capital Sources for Start-Up Businesses. De- 
velopment. Expansion Funding Source Consultants, Box 
541424, Grand Prairie, TX 75054-1424 Telephone (214) 264- 
3256 

GET VISA - MASTERCARD regardless of credit history. No 
deposit. Free information. Call anytime. Toll-free: (800) 772- 
8188. 

UNSECURED Personal Loans To $SO,000.00/Business 
Loans To $800,000,000.00 (301) 369-8278 

GET FREE CASH) Private grants Foundation giveaways 
Loans. Millions available. Sources, Box 5529-A, Diamond 
Bar, CA 91765 

NEW VAUD CREOrr RLE: FREE INFO: CALL 213-368- 
8114 



FREE Catalog of Retirement Planning Software, User 
Friendly Call 1-800-875-7593 

10 BEST DEALS - Visa/Mastercard. Rates Starting 7 5%. 
$3.00 BASE. Mike Nelson, P.O. Box 2030. Jupiter. FL 33468- 
2030 

DRASTICALLY Improve Credit Erase Bad Credit. Free 
Gift. Box 151563. De-PM123. Arlington. TX 76015-7563 



HEARIMGADS 



HEARING AIDS - GUARANTEED LOWEST PRKIESI No 

huge commissions. Home trial, terms. All makes. We re the 
oldest, biggest, best. Custom instrument specialists Free 
information, 1-800-323-1212, Lloyds-PMC. 

FREE Hearing Aid Catalog All Models. Huge savings! No 
salesman will call. Rhodes, Dept, 31 L, Brookport. IL 62910 
1-800-468-3100. 



CONTACT LENSES 



WHOLESALE Contact Lenses All Brands Example: Dis- 
posables-$17.00. Bausch & Lomb Softlens-$1 1 .00. 1-800- 
521-3511. 



TOBACCO 



CIGARS, Tobacco, Pipes, Chew. Free Catalog. Erie 
Totiacco Co., 1828 Euclid, Cleveland, Ohio 44115 



SCIENCE ft OCMISTRy 



"EXPERIMENTER" LABORATORY CHEMKALS GLASS- 
WARE, Catalogue $2 00 Established 1953 HAGENOW 
LABORATORIES, 1302 Washington, MANITOWOC, 
WISCONSIN 54220 



TRiflVEL AND RESORTS 



TRAVEL Free Anywhere In The World. Complete Instruc- 
tions. Schendorf, 6138 7AVW, Bradenton, FL 34209 



SPECIAL SERVICES 



INFORMATION. On anything. Ferguson Research 
Specialists, 60-15 Woodside, Woodside. New York 11377. 



HERBS 



HERBS - Help Fight Cancer - $8,95, Wham Company. 1 380 
University, Suite 3E, Bronx, Hew York 10452 



HEALTH, VTIAIWIS 

SCRUB-A-OENT ™ REAU-Y GETS TEETH CLEAN $1 0 00 

to: Dr, Pfalum. 2266 N. Prospect #200, Milwaukee, Wl. 
53202-6306 



STOP Dieting - Lose Weight. (Set Fit. Naturally. $5 for 
Catalog - 160 Bolingbrook Dr.. Bolingbrook, IL 60440 



REOPES, COOKMMq ETC. 



HOT Mexican pizza recipe $5.00 S.A.S.E. NU, P 0. Box 
119, Beverly, NJ 08010 



SEAFOOD, 30 recipes, easily prepared, $3.00. 
R. Dunaway, 1500 Chester St #2, Myrtle Beach, S O 29577 



TRAOmONAL AUSTRALIAN COOKING. Damper. Barbe- 
que Shrimp, Pumpkin Scones Easy to follow recipe $4, 
S. Pracy, 7 Rosewood Ores , Taree, NSW 2430 Australia. 



BAKER'S Dozen Classic Bread Recipes, $5.00. G, Saqqal. 
Box 150793, Brooklyn, NY 11215-0015 



EASY No Bake Cookies. Delicious Peanut Butter Pie, and 
10 other wonderful desserts. Send $5.00. P.O. Box 672852, 
Marietta, GA 30067 



HAUBUT ENCHILADAS + 2 More Alaskan Recipes. $3,00 
& SASE 15904 Glacier Hwy , Juno, AK 99801 



BEEF JERKY RECIPE! Send $3.00 & SASE To: R. 
Gonzalez. 917 Murray Dr.. Honolulu, HI, 96818 



MAXINE'S Fine Christmas Candy Divinity, Fudge, Million- 
aires and more. Send $5.00/SASE. P.O.Box 604. Zachary, LA, 
70791 



GOURMET CHEESECAKE JOHNNY CARSON'S FORMER 
COOK $2,50. Terry. 6608 Luakini. Lahaina, HI 96761. 



10 EASY MEXKAN RECIPES! Send SASE $5.00 3107 
West Colorado Avenue #260. Colorado Springs, CO 80904. 



SUPER BOWL Chili: Football Fans Cheer. Send $5.00 and 
SASE: SBC. 4133 Terrace St., Oakland, CA 94611 



NUTRmOUS MOIST CARROT CAKE $30&SASE: C.T,, 
Box 42077, Baltimore, Maryland 21284-2077 



DEUaOUS DESSERTS - Sugarless, Low Calorie Recipes 
$4.00. Harlos, P.O Box 8096. Terre Haute, IN 47808 



QUICK And Easy Cobbler With Four Other Delicious Easy 
Holiday Desserts $3,00, C/L Enterprises, 226 Ranchette, 
Stonewall, LA 71078 



COOK Wrm kids, 26 Easy Recipes, S5 95 Feller, 1859 N, 
Pine Island, Suite 290. Plantation. FL 33322 



WMSEMAIONa BEERMAIONG. ETC. 



BEERMAKERS-Winemakers Free Catalog. Fast Service. 
Free Recipes Cellar-M, Box 33525. Seattle WA 98133. 
800-342-1871 



BEGINNERS SPECIAL. Free Catalog and GREAT PRKES. 

Call U-BREW 1-800-845-4441, North Myrtle Beach. SC 
29582 



WINEMAKERS - Beermakers: Free Illustrated CaUlog Of 
Supplies. Semplex, Box 11476P, Minneapolis, Minnesota 
55411 



FREE BEERMAKING BOOK-Catalog. Finest Equipment. 
Ingredients Fast Service! 1 -800-852-9545. 



WINEMAKERS ■ BEERMAKERS - Free Illustrated Catalog 
- Fast Service - Large Selection - Visa/Mastercard - (8 1 6) 254- 
0242 - Kraus, Box 7850-L, Independence, Missouri 64054 



BEER, WINE make your own. Free catalog, quality sup- 
plies, excellent fast service. Beer & Wine Hobby. 180 New 
Boston Street, Wobum, Mass. 01801. 1-800-523-5423 



FREE Catalog Sebastian Brewers, 7710 91 Avenue, Vero 
Beach, Flonda 32967. 1-800-780-SUDS. 



FREE. Homebrewers catalog. Brewery, 1300 Quincey. 
Minneapolis, MN 55413. 800-347-4042 



FREE HOMEBREWER CATALOG 750 Items 3118 U.S. 
12E, Niles, MO 49120 



FREE CATALOG Brew quality beer yourself. Call Wind- 
River Brewing 1 -800-266-HOPS. 



BURGL AR ALA RMS ft HOME 
PROTECTION 



CARBON MONOXIDE; COLORLESS, ODORLESS, And 
DEADLY. Complete line of Residential Detectors. List $1 .00. 
Fourth World Inc.. Box 785, Somerset, Penna. 15501. 



SECURITY System Decals 8/$10. Justice Enterprises, P,0. 
Box 1263, Brandon, FL 33509 



NEED HELP Figuring the Cost of your Advertisement?? 
Call us at 212-649-3167 or send us a FAX (212-586-5562) and 
we II FAX Back with a Price Quote. 
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PREVIEW 

COMING NEXT MONTH 




The Electric Car Is Here — Really! 

Take a spin in the Impact — GM's practical, 
real-world electric car that is state of the art. 
Our January cover story tells you what It's 
like to drive the world's first real electric car. 

1994 Design & Engineering Awards 

We recognize the best of the best next month 
with our annual awards issue. Our D&E 
Awards are in the fields of automotive, home 
improvement, science, technology, electronics, 
photography, boating and outdoors — ^the 
areas we cover regularly in PM. 

immaculate Deception 

Is it brick, bluestone, slate or concrete? New 
ornamental concrete duplicates more expen- 
sive stone, and defies detection. We review 
the varieties and show you how it's made. 



The Information Superhighway 

A bold, new interactive information network 
will allow you to shop, transact business, view 
500 TV channels and tie together existing 
info systems with your TV and telephone. 

Fixing Hubble 

It's NASA's biggest gamble, the most complex 
Space Shuttle mission and spacewalk yet. 
Learn how our astronaut "dream team" will 
fix the orbiting Hubble Space Telescope. 

New Hope For The Dead 

You throw away money every time you discard 
"dead" batteries. Two new systems can bring 
your used-up alkaline batteries back to life. 

Editor's Note — Due to changes in production schedules, an 
article may not appear when originally planned. We apologize 
for any inconvenience this may cause. 
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'Tis the season's smoothest duet. 
Tanya Tucker and BlackVblvet. 




Black Velvet? As Smooth As It Gets. 



Black \tl\ct • Blended Canadian U hisfcv, 40% Ak. By Viil. (S(l Proof) © iy<;3 Hcuhlcin, Inc., Harilord, CT. 



WHOMPER 
ROOM 





•4.0 LITER V-6 ENGINE' •PUSHBUTTON FOUR-WHEEL DRIVE 
►P265 ALL-TERRAIN TIRES* •3-YEAR / 36,000-MILE WARRANTY" 



RANGER 4X4 SUPERCAB 




'Some features shown are optional 

"Ask dealer (or details regarding the limited warranty. 



BUILT FORD TOUGH 




